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- -- - -1,0- PROJ€CT-DESCRlPTInN

i : i -PdRPf3S€

---T. hv-1-1E-R-1 -EXcaLratlonTTeatahility Tact is raqiiirod by milestone change request

#M-1 5-93-04. This treatability study has two purposes: to support development of the

approach-to be used for-bt:ria4-ground-cemediation and-to-provide-spec'sfic-engineering

information for the design of burial grounds receiving waste generated from the 100 Area

--------------------rertiDvalact7ons.Lata-generate'3-trJfl:--thlstest-L4riIS&!8o provid®'^,erfnrrnarlce and cost

information necessary for detailed analysis of alternatives for burial ground remediation.

----- --- ------ Etlrther-t'4et8fI°a-sf•s ti3£3--test=re^•ii!rF..-':e3eirt°s, frstlP2t'ufie3-, and ua+ ^ ••^yu^ c.•u^•y, C:^;^C :,•• :̂ ••s -• .,̂C are4 :.. n: ^

described in detail in the 118-B-1 Excavation Treatability Test Plan (DOE-RL 1994b)• The

--- ----- -- ---- --te$t plan incl4Fdes-lnforrpatiflr}-tlat_ wrill-t,io ucaful in ,.r,Harstanding these procedures. It is

essential that the reader understand the test plan prior toVworking with these procedures.

These working procedures are intended for use by field personnel to implement the

requirements of the milestone. A copy of the detailed test plan will be kept on file at the

---- ensife field support trailer and will be avaiiable foYYeview by field personnel. It should be
noted that these-working procedures were previcusly issued as_1MHG-SD-EN-TP-049,
o,„ov. nv.

1,1 TCQT nR IFf-TIVFc

The ger,eral scope of the treatability test includes excavating five trenches within the
11 &R-1-Buriai Grol,ha witn ine guideiinesofexcavating 5,000 to 10,000 yd3 of waste

material.

Data quatity objectives are fuiiy detaiied in the 1 18-B-1 Excavation Treatability Test Plan
-- -- _. . ....

(DOE-RL 1994b). The goals of the treatablhty test are summarized in six objective

_st'a e?iienl;; °a^ p^ se 11^u ttrTabte 1: The objectives are qrpUped aCC6rdlnq tQ the three

operations being investigated as a part of this treatability test: excavation, screening, and

handlinp.

Table 1. Treatability Test Objectives.

Operation Test Objective

Compare effectiveness of the top-down and side removal approaches.
Excavation

k1Ct3{ifywaste!ornA.-reG]ulfi!g}speGa!-9xcavat.ion equipment and their frnq,icncy of occurrence.

Determine implementability of screening for currently established preliminary waste acceptance criteria

------ ----- ------_ . . . ^ -4P1n1AE1for an environmental restoration disposal facility ( ERDF) during bulk removal using field.. . . . - _ _ _ . _ _ -
JCreenlfEg_-__-_ II ^., isir.̂a ..........,..,^^^,^ ts a ^d visual o.^`,s e.,^......,,^.^,.......,. - -

I -
. ,,vn.DetermeTEtf-cQMeirts ofi-coniainers meei ERDf PWAC usmg field instruments and visual observation.

---- -- ------- Datermine'easibility of -segregating -wasteformsinto categories dur.ng excavation using a backhoe with

I
thumb.

dliH an na_
Determine feasibility of sorting waste forms into categories using a grizzly screen, disc screen, manual
raking, and hand picking.

1
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The following subsections further describe the objective statements.

1.2.1 Excavation

The test will compare both top-down and side excavation approaches.

1.2.2 Screening

T-he-test--vlsi!!-detErmine-if-items--prohibitori from the Environmental Restoration Disposal

Facility (ERDF) exist in the burial ground and if they can be detected using existing field

scree^,ing Enstrurrients. The prohibited items were defined by the preliminary waste

acceptance criteria for the ERDF. These materials are as follows:

• Radioactive waste greater than Cateqory 3, as defined in Hanford Site Solid Waste

AcCBD tt3.n.Gg-CritP-ria fWHr 1 q93a1

- e --TfanstiraniGw2ste

• Waste with degradable material greater than 10% by volume.

• Free liquids.

1.2.3 Handling Operation: Segregation and Sorting

The handling operation consists of two functions as defined below.

-= -----_-_------- Segregatian. The separation of waste forms within the trench using standard excavation
equipment, which in this case consists of a trackhoe with bucket and thumb attachment.

---- ------- -----S3rtiR^y: 'vAa'iiua'I and;or mechanical separation of waste forms after they have been

excavated and bulk removed from the trench.

A goal of the test is to determine the feasibility of segregating and sorting the waste forms
into four waste categories: containers, soil, hard waste, and soft waste. These categories
were se[ected because they are readily distinquishable in the field and because they have

---- ---=Mrlr`:r-.:v`et!efii.$wiiiYrespeuL iMi ^ajiai,itic5 or recycling, treatment, and

disposal. A brief discussion of each of the waste categories follows:

i (:nntainPrs-----------------

--------- C6nt8iners-rF}a1! cCRtaln--mater!alS-ttlat require-separate-segregatlon-into.fraa and

organic liquids, soii; hard waste, and-soft waste. Sealed containers will beVopened

and inspected for free liquids. For the purposes of this test, boxes are not

,onsidered sealed contaiRers. mlmmum number ;as deter mined by the field team
Icariorl nf hnvec will ha nnanPtl- ._,.... _ . .......... ... ^. .^. .^

2
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• Hard Waste

Hard wastes are assumed to include all metallic and reasonably noncompressible

solids. Examples of hard wastes are aluminum tubing, spacers and dummies, lead

shielding and bricks, miscellaneous metal parts, and glass. Rock is defined as soil,

not as hard waste.

-- --- - ----- ------------ ---Soft-wastes-are-defined-to include-all-nonmetallicaruf rmmnrPCCihle solid wastes.
.

-- ------ --------- Examples ofso#*. -wastes-arepaper-; cardboard nnxPC niacrir.c personal protective
,i_.^:_.. ....,.ti ..^^,•^° 2?1d hRnf!Qr+-, -aR^-offiFA

1",nct°°

0 Soil

Soil is defined as all naturally occurring inorganic materials.

-2.D - ShTE-DESC-E?!PTlON

^. . .'.CiiunvvNu

The 1 18-B-1 Bunal Ground supported B Reactor from approximately 1944 through 1973.

It was the primary burial ground for B Reactor wastes, but also received waste from the

100-N Reactor and the Tritium Separation Program (P-10 Project). The 1 18-B-1 Burial

Ground has also been referred to as the 105-B Burial Ground, the 105-B Solid Waste Burial

Ground, and the Operations Solid Waste Burial Ground.

The 1 18-B-1 Burial Ground is located in the 100 B/C Area of Hanford, about 3,000 ft due
west of the 105-C Reactor. Its dimensions are about 1,000 ft long running north and
south; by 320 ft wide running east and west. Historical records indicate that the trenches
were typicaiiy 300 ftlong, 20 it-wicfe,-arrd 20 it deeg,-anrt were separated by 20-ft
-spaces {Stenn:er et--al 1-980;. It is believed that the burial ground contains 21 trenches
running east_;;,esr and 3

rrenches running north-south (see Figure 11.

2.2 INVESTIGATIONS

A subsurface investigation was conducted at the 118-B-1 Burial Ground in 1976 (Dorian

and Richards 1978). The purpose of this investigation was to identify radionuclides,

_quantifyradienuclide con>re_ntrations and vertical and horizontal distribution, and measure

-------- - -:-__ spe''ific-ar'tivlties-Irl-vaFi0u8-trenchPs-.-- FQurtEen-hQrin4s were advanced through various

rrenches. The trenches used before 1956 showed little radionuclide contamination, while

more recent trenches produced samples that had activities up to 80,000 cpm measured

with a Geiger-Mueller detector. The highest dose reading obtained was 300 mrem/h.

- Samples recovered included pieces of wood, plastic, sheet cadmium, cardboard, steel

tubing, and reactor poison.

3
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Figure 1. 105-B Solid Waste Burial Ground, 1944 - 1965.

996L

OO

SnnH

9961 01 D961

L561

t56i

0961 01 9S61 c o

096L y -

n n 9S61 01996L

IdI:I
Y "

!1!10^ -3 Vl6l

tS6l

17S6L 01 C96L

! CsfiL ol 1461

1564 01 9461

111 1 I 9v6101 e116l

^III I
¢ir-^ir^ir^

-- - ____ _.- _._• __ _ _
, ..^... ..^. N

.. _ _-._. _ . ..._I_. _.

Z96L Z•d (O L• d)

9661 0 1 1196L L•d (0L•d)

nT ^ 996L eaJV-N
0^ r
¢

a
a
rn
r
0̂
0

m
d

Z

dCDAdoQ
(!)

4



BHI-00048
Rev. 00

A geophysical survey of the t i 8-B-i Buriai Ground was conducted in 1993. The purpose

of this investipation was to locate primary concentrations of buried waste and possibly

-deteirrrine trench iocation-s. Ground-penetrating radar and electromagnetic induction were

the two techniques used in the investigation. Twenty-two zones were identified as

containing high concentrations of debris (Bergstrom et al. 1993). Results are shown in
Finnre 9. '..... _.

2.3 BURIAL GROUND CONTENTS

-The types- of waste disposed-in- tha 11-8-B-1 Burial Ground can be grouped into four
ggneral-types Ytypes-dlVlded `or descriptrve ;,urposesl: -soft-waste itrashl, misceHaneous
waste, metallic waste, and special waste. Trash or soft waste consists of contaminated
papprr, nl?stic; caos, and-clothing-packaged in cardboard boxes, and is estimated to make
up-more-than 75°1a-of t.he % ^1 ..̂Sta % 1 ^^ ^^^^ e ( Dorian and Richards 1978). Metallic waste..... ........

--- ------- ---------cansists of reactor hardware , equipment, and tools that had been disposed due to

excessive radiation levels or because they were worn out or broken. Special waste

consists of items disposed from the tritium separation project or N Reactor.

^..^^Special waste is anticipated to be-confined to trenches P-1 and P-2, located as shown in
Figure 1: The speciai wastes include metals, glass, and other misceHaneous materials

-- --- ---- -- disposed frorta N Reactor and the Tritium-Separation-Program. The special wastes are also

---`------------------`pre£l:med-tr'.includg.f';yuyi.t,rAt!..^zy -wwtg that was cPalPrf iqCiirbonstee(-pinP_s_ and _h ii riP_ riP . .. .

The quantity of liquid tritium buried is not known. Treatability test trench selection

_ ecificaiYy avoided the-i$entified iiquid tritium area, based upon available information. It
should be noted, however, that trenches A and B are located in close proximity to the
s ^^^...a c^,"'l t'i'"i^' ^r„n
-{^NcUtcu iiyuw uiuu111 aIca.

Appendix A contains photographs and a brief description of some of the items expected to

be uncovered during the excavation.

2.4 RADIOLOGICAL CHARACTERISTICS

-- -- -- --- The radio!ogical composition of the 1 18-B-1 Burial Ground is described in two documents:
Radiological Characterization of the Retired 100 Areas (Dorian and Richards 1978) and

-- ------- -- --- Es-timates-3f Sc!id !^.%ste B ried in 100 Area Burial Grounds (Miller and Wahlen 1987).
Dorian and Richards (1978) presents sample analysis.taken from boreholes in the 118-B-1
Burial Ground and is the only source of empirical radiological data from samples collected

i^r*.he-i1$-a-i f3uriai uroi7nd. iyliHerarid Wahlen 1f987t useathe sample irrforma^tiorr-and

" process area reactor operations to derive an estimate of the 100 Area burial ground waste
volume and inventory. This estimate is considered the most accurate description avaiiable
of the buriai grouno"s inventory.

MICROSHIELD, a dose modeling program from Grove Engineering ( Rockville, Maryland),

was used to estirrateThe dose rates4rom4he differefltwaste .;fpes Itsted irt MiHer and
Wahicr}-119R71, The results are presented in Table 2, which lists the expected dose rates

from individual waste types without contribution from any other material.

5
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Table 2. Estimated Dose Rates for Burial Ground Waste Types.

Bulk void Estimated contact
Waste item Size (L x W x DI'

volume"
Contact point

dose rate ( mrem/h)`

Aluminum spacers 2 x 2 x 1. 125 ft 50% Top center 0.19

Lead/cadmium poison Sphere 2 ft diameter 50% Sphere surface 33.5

pieces

Aluminum/boron splines --^ - - Sphere 5.37 ft 30%- Spheresurface i36

'----- - - - ` -'^--uiame t ei - -

Graphite ( broachingl 2 x 2 x 1 . 125 ft 30% Top center 37.1

Alurrminum process tubes 2-ff-drameter x 3-ft- 50 % Side center 6,401
1^ng cy!inder

Desiccant 1 .5-ft-diameter x 20% Side center d
2.27-ft-long cylinder
with 0.035-in. steel

wall

Lead brick 2 x 4 x 8 in. 0% Top center 171

Lead sheet 2-ft-diameter x 3-ft- 40% Side center 7.68

- idrig cynn...^:- - re - -

Miscellaneous 2 x 2 x 1.125 ft 50% Side center 1,652

Cadmium sheet Insufficient data N/A N/A No radionuclide data

Soft waste 2 x 2 x 1.125 ft 60% Side center 234

Thermocouples Insufficient data N/A N/A No radionuclide data

Stainless steel steam Insufficient data N/A N/A Negligible - total

generator tubes - inventory estimated

as <0.01 Ci

Tritium Separations Insufficient data Unknown N/A Unknownd
o-..:..... ..i....., :.... ..r,.a,- - - - - - _ I

Size assumGd^Kased on orofessional iudaement. 2 x 2 x 1.125 ft is the assumed size of
-FU uuxe8_ +;ar_nbt+atd boxes have a wall thicknacc of n 196 in,------ --ca%3i;5e--- P"-.- _

- - - - bVoid volume assumed'oased on professional judgement.

cEstimated dose rate from MICROSHIELD calculation based on material inventory (Table 2-3), size,
void volume, and measurement point.

dBeta radiation only; dose rate negligible.

N/A = not applicable

9
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3.0 FIELD ACTIVITIES

- - 3:1- +tEAtTfl-r1[NDSAF€T:

The guidance for ensuring worker health and safetyshaii be provided in a site-specific

health and safety plan [e.g., hazardous waste operations plan (HWOP)] as described in

EII 2.1, "Preparation of Site Specific Health and Safety Plans" (WHC 1988). Radiological

- -hazdrds-anc#EOntrois-are-detai{ed-int-hejob-spec#f,e-Rad,at,on UMrL Porm;ts (RWPs).

As the pnmary means of protecting the health and safety of field personnel, all individuais

who enter the eXi[usi6n-zone and buffer ar-eas--shall-have-rece!ved-training to-be-qualified
fyv^-^i-I^op_rrin^ici_asfe_Wnrker-asllutli(jjP.d-IILEl1 i- 1,"i-iazardousWasteSite Entry

Requirements." Specific training requirements are listed in the HWOP.

A safety asseccment (WHC 1994a) was completed for this project. The operation was
_;i;r•,si^dered_to_be a low hazard; however, operational safety limits and several prudent

actions were established. The operational safety limits and prudent actions are

= i,;,piernented throu-y.n these procedures as well as the RWPs and HWOP.

Safety-related documents and this procedure shall be reviewed by field personnel prior to

commencement of work. Compliance with these documents is mandatory. A pre-job

safety meeting and regular field-safety "tailgate" meetings shall be held to review safety

considerations and identify any potential hazards not previously noted.

-- ---- --- -- Should-field conditionsarisethat warrant a change in either the HWOP or the RWP, the

-site safety officer and the Health Physics supervisor (respectiveiy) may authorize field

changes to the documents with concurrence from the health and safety officer.

- A +J. 1. I IJuDI 1iU11trVl

------- --- ------Dess*.-suppcession-techniques Will be nPrPqqary for this test. During field activities,

contamination must be kept from migrating . Based on the results from the 100 Area

€iccavatiorzTreatability Test at the 100-FR-1 Operable Unit, crusting agents and water

have been shown tobe effective for dust control. Application of dust-suppression

---------- ---techrriques on aseposed[-excavations; stockpi[es, unpaved-access roadway, staging areas,
and other temporarily disturbed areas will be performed by Construction Forces at the

-- ---- ------ d'uection of-the field-team-leader. ARpfcation of-dzst-suppression techniques at the

dedicated sorting area will be performed by Plant Forces, at the direction of the field team

leader. Excess water usage in the excavation pit or on the burial ground shall be avoided.

Equipment for general excavation, stockpiling, and access road dust control will consist of

a rubber-tired water truck, capable of carrying and applying both water and crusting

agents. Equipment for the dedicated sorting area dust control will consist of a stationary

water tank and appropriate piumbing for mist application.
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3.1.2 Sloping

All excavations on the Hanford Site must comply with the Washington Administrative

Code IWAC`, 29,6-155. S;,il an the Hanford Site is classified as type "C" soil

!WAC 296-155-66401). Excavation side slopes shall be no steeper than 1.5 horizontal

°-- ----- ------- .e-1 v^rticalr^# ^gr^oR>!_£S?ter thP pxravatari araa, -Qpen P_.xcavatlons will rP.pllln'.

certification from a Washington State-registered professional engineer at depths equal to

or greater than 20 ft. The total depth of the excavation will not exceed 25 ft. Should

----- ----------benchingbe required-+-0-surport nersnnnel and/or equipment, a slope of 1.5 horizontal to 1
_vertical-tnust-be-maint'ained-between-benohes-and/or-theexcavation bottom. Benching in

-------- -- --Type "C" soi!-isrequuerlto-he designed 6v-a registered orofessional engineer. Trenching
will not be performed; therefore, shoring will not be necessary during any phase of

,..
_1.!!_GrQ

.:
Sl^n^S,

3.1.3 Remote ivionitors

Remote monitors will be utilized as the excavation proceeds for field screening purposes.
This will be accomplished by passing materials exhumed from the excavation, while in the

bucket of the trackhoe, in front of remote sensors, situated within, or at/near the top of

the excavation. 13etails are provided in the analytical field screening section.

In addition, mercury vapor and volatile organic compound (VOC) monitoring will be

perfnrmed n?ar the excavation area as required by the site safety officer. Air quality will

-- he ve-rified-oriforto persannei entry into the trench.

-3,1,4__Air Samnling

Air samplers will be set up around the test site perimeter to sample for potential

- ---,-.,-__---___ -radioacriveairhprne-contamination_TheJnr_.ationo-f-theair samplers_will be_adiustPd in the

field and given unique designations. Air sampers-shaii be operated per WHC-CM-7-4,
Sect.ion 5.0, "Air Sampling" (WHC 1993c)•

3.1.5 personai ivionitoring and Safety

Personal air samplers will be worn by key personnel in the exclusion zone. HEHF shall

haveTesgorrsibiiity ofi op eratin 9 cvntroli rng - --âi -air-~----^-aampier-, i ^na n^ i i'SOns.

----Personai-dosimetry shathbe specified-inthsf.V'dP.-Properiy sized respirators shall be
available to all test personnel required to work in the exclusion zone.

O 9 C C
O. 1.0 CIIIOIUC114Y

Specific emergency procedures and notifications shall be called out in the HWOP. Wind

direction indicators shaii be established to aid in upwind evacuation of the trench. Fire

lanes and emergency evacuation routes will be identified and established at the site. Dry-

chemicai fire extinguishers shall be provided in the excavation area.

11
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3.1.7 Data Quality Objective Records

Field engineers will be onsite during all phases of the operation to log information obtained

during the treatability test. These engineers will be responsible for assuring that the data
,nlluntoti maatc thp (iata nP.ed,--

3.2 SiTE SETUPILAYOUT

Prior to commencing work, the site will be staged with an exclusion zone, contamination

-- reduction zone, and a su_ oport zone, as oresented schematically in Figure 3. Site visitors

shall_be prohibited from all zones at the site unless they meet the requirements listed

within ±he-HWOP and tfisprncedurE and-arie-escnrtedbkthe-fieldteam leade4 sitP safetv

officer, or excavation supervisor.

a Fvrlncinn 7nna

_---TA,e exclusion zone shalLcontain the excavation; the contaminated soil/landfill debris
laydown stockpile area; temporary storage area for any encountered liquid

containers; equipment staging and storage area; and the sorting area. Only essential

personnel shall be permitted within the exclusion zone. Portions of the exclusion
zost€;-shalibz^ ltosteuiiFacc-aidance with the-appfrc-abteWi#-forradioiogicai control
purposes.

Established perimeter barriers shall be established around the excavation site to

control ingress and egress of personnel. Any open excavation shall be barricaded

--------------- Oxr'GpT at time s when the excavation is ongoing. Temporarily stockpiled,
contaminated soil, and landfill debris will be covered during times of inactivity.

Smoking shall be prohibited in the exclusion zone.

• Contamination Reduction Zone

The contamination reduction zone shall contain all provisions necessary to facilitate

_decontamination. For radioloaical control ourposes, this area will also be posted as a

radiological buffer area (RBA) and will include the clean spoil piles. Only essential

personnel shall be permitted within the contamination reduction zone.

• Support Zone

The support zone shall eontain all other support facilities, supplies, equipment, and
nnnPCaPntial ne rsnnnel.

A list of equipment to be used during the excavation treatability test is provided in

Appendix B.
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Proposed trenches for the treatability test are shown in Figure 2. The field team leader

has-the discretion tn-nPve ihese are&for-bothsafgty and logistical reasons. The test will
notexcavatelnthe trenc lies designated ^-i aild P-2.

An-eperatint,ai-safety limit has been established that permits only one open trench to be
nnan at any aiven time._r_.. at any J.__..

-

During windy conditions (e.g., > 15 mi/h), the health physics technician and field team

leader shall determine which operations can proceed; however, at sustained wind speeds

--- _____graater thai:-15 rr3i%h, mass transter-or contartunate -materda. soi _ wi ._e nPesP_:

personnel are to enter the trench, air quality shall be verified.

3.3.1 Preparation and Methodology

--33.1.1--13ernoval-0f-Oyerburden. Thesiie-is-presentl,v overlain with overburden materials

from the surface to an approximate depth of 5 to 10 ft.

--------- P-rior-ta excauation,xhe faeldxeam-le.ader will determine the areal extent of the overburden

materials to be removed, based upon consultation with the health physics technician for

shielding and operational/logistics considerations. Depth of overburden will be determined

---------- - by digging a few test pits with the excavator prior to large-scale overburden removal.

In general, the bottom footprint of the excavation of the overburden materials should be

approximatety 25 it outside of the anticipated footprint of the top of the debris trench to

allcw equipm^nt traffic. The top of the overburden excavation slope will be controlled by

slope stability, per Section 3.1.2 of these test procedures, and other safety considerations,

at the direction of the field team leader. Location and inclination of entry and/or exit

ramps out of the overburden excavation will be determined in the field, based upon overall
. .

lpgssries-and-Capabilitiec of inariart water and niimn tnir.KS,

Afitee excavation; the overburdess materials will be transported and placed in the designated

overburden area. Nonroutine surveying of the overburben by health physics will be

performed on the clean overburden materials. Subsequent removal of overburden

materials in adjoining trenches may be placed as the noncontaminated backfill for the prior

CCmpleted iTBnCf to P71tnl1riZe tran$pCft diStanCc and CrCSS coiltamlinl iioil.

- f; _ ^r^ri-noni^ihia - ^As o@e:3ssary ,, ..::...,:.,, the removeaoverburdenmatenais may be used f or temporary
earth berms, for temporary storage, and containment of exhumed contaminated soil and
I^^JL:11 J^L-:_
ianuim unuiis.

3.3.1.2 Field Screening of Overburden Interface. Upon reaching an anticipated depth of

-within 2-ft- of the torrof-the-waste-in the-trestc.iqes, the-renrainsc4 exposed overburden

surface will be field screened for presence of contamination. The purpose of this exercise

will be to reduce the possibility of cross-contamination of clean overburden materials.
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-------rotitaft?iPtated-sf-•:- a^t^^f]tEr#a£w-L1!I^^f^l°.r,^ti1'f^y-rertlf2`.,'P.duF,d -$to£'knilP_d-in-the

designated laydown areas at the north and south ends of the landfill.

3.3.1.3 Staging Areas.

• Overburden Stockpile

The overburden area is shown in Figure 3. Surface preparation will be minimal, to

include preparin.q_ a level working pad using available equipment. The overburden will

be placed direotly on the ground. The stockpiles will be covered with a crusting

agent and, if-necessary, plastic sheeting to protect the materials from contamination
hv fua itive dust.

- - ^ r`nntpminatarV 1A/acic Hnlriinn Aroac.. . .^ . ........__--_.-_-_-___.°_.__..c•^^....^^^..u...^ ....... ........

The contaminated waste holding areas are shown in Figure 3. Surface preparation

will include preparing a level working pad with available equipment. The area will sit

approximately 2 tt beiow suYface of the stabilized buriai ground: This depression will

be liner with 20-mil-thick liner(s). The depression will be formulated to contain the

waste and reduce the potential of water run-off contaminating the underlying surface

soil. Contaminated soil and debris will be sprayed with crusting agents and/or

covered with plastic during down times to reduce potential contamination spread.

• Temporary IDW Storage Area

The temoorary investiaation Derived Waste ( IDW) storage area is shown in Figure 3.

3urfa r_e preraaratinn ;n,iii i ..̂ -.^ d _^i ^rla preparing a level working pad with available
eyuiF;me:>t. !L;Guid or containers V.^./ill be placed in new containers and/or overpacked,
and placed on drum pallets for ease in further transport. Hazardous or mixed waste

^ ^ •requirino handling as IUW ( Section 4 . 0 ) will be stored in this area.

3.3.2 Excavation Methods and Sorting/Segregation

-For-t?1e-5;000-tQ '{3,000-yd3-of waste material to be removed, the excavation will consist
of the following operations:

_+ _Bulkcemovalout of and within the trench (70% to 75% of total excavation volume)
- • -Segregation within the -trench (20% to 25DO)
: Bulk removal and sorting out of the trench (1 % to 10%).

Slope inclination for all excavation approaches and associated benches and access ramps

shaii be ir5^ccatdance-wittrSection 3:t.-2 of-these test procedures. Field conditions,

drawings, and associated trench access conditions will be reviewed by a registered

professional engineer if the excavation proceeds below 20 ft, prior to implementation and

entrv. The review will be coordinated through the field team leader.

3.3-.2.1_ Top-Down-Excavation Approach. Excavation of each of the five trenches will be
_--sta{ted "mItlg the,top-downanDroaGtl, Flefer:toti3e_77Ij-f,{-7 Frravatinn Tregtahlilty Test
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Plan ( DOE-RL 1994b) for detailed descriptions of the top-down approach. The top-down
apprcach will betested staying the excav or in different locations over the trench. One

------------ --- --method-will-place-the-excavator-to--theside-of the trench, while the other will have the
excavator working from the top of the trench.

---- -, From an ooerational perspective, searegation will be implemented during the excavation

only when there is sufficient working area within the trench. Therefore, initial waste

excavation for each trench will consist of bulk removal and/or sorting operations.

Determination of materials conducive to out-of-trench sorting will be at the discretion of

the field team leader. In general, for this test, materials not conducive to out-of-trench

----------- ---- -sortingwALbelargebulky materials,_fragile containers, or containers suspected to contain

liquids.

-- --- ---- ---- Asthe-ini2ial-excavation_for_theiiebris-trench_proceeds with the too-down approach,
materials will be excavated with the bucket of the trackhoe, screened with remote
censPrs,and if allowed to proceed from a radiological and/or health and safety perspective,

----- -- ---the materials_wilLbe-cast into a dump truck, or be placed off line for further radiological

screening. The dump truck will then deliver the waste materials to either the

contaminated waste holding area or to the sorting area, as determined by the field team

leader. Each-trench will have a bulk r2moval and sorting volume goal of 146 to 1001. of the

total waste volume exhumed.

--in nenerat.-once the-enavation-is belo'w the waste materials, and adequate room exists at

- - -- - -== til?=-}3wwm3ft'Ke_fI r!-trenchcanragation,u'lP,U`ai;j(^Til?,=1fi711i test tiie ability to

In the trench with the bucket and thumb, using the top-segr2gate excarated materials
-- _A^rwn=approactr:-lFr1atr:rials segregate_d in the trench-wtil3teBd to f'ie-piaced at the -bottom of

• ^ . -Y:anner as n ctt ko-r^::=- - - °[..... ..-.-`-^--
^e^renc es in su f u ^^,^:y p,cc^e^^^, or impede trackhoe
maneuverability within the trench.

It is optimal to leave segregated material in the trench until backfilling to reduce handling.

When this is not possible, segregated material may be transported to the contaminated

waste_holdina area.

Once the above objectives are met utilizing the top-down approach (from both staging

locations) at each individuai trench, the excavation may proceed to the side excavation

----- ------ --- --(s:ithin--t.ren.ch)- approach, at thP rliscretion of the fie)d team leader. The test may be
initiated using the side excavation approach ( Section 3.3.2.2), if deemed appropriate by
the field team leader.

Data collection will be conducted by the field team leader and a field engineer to fulfill the
!1llIP!`TI\/P5 IICTPlI Ill 1 i,Il1Y .l_

3.3a2,3 -S1de Excavation^-IWithin Trench) Approach. Refer to the 118-8-1 Excavation

Treatabiiity Test Man jiJ>iE-RL 1$94b1foradetaiieti description of this excavation

approach. The site safety officer and field team leader shall evaluate the trench condition

prior to-the trackhoe and-dumXtruck entering thetrencirto ensure-safie operating
rnnriitinnc
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Eucavatiioru Operation fJ^ta

Obje ctive Needs easurejriYen t, Obsemvaltion, }pua lity
Compare edfecgveruesa of the TOP'-OClWN Maximum stable slope aingli: for MEASUPIE Migle of slope at failure Five (5) degrees less tln IlhesUope that:,sloughs.
and SIDE remrnoal approaches. so)I and waste; measured from the horizdntal using an Slbughing Is Indicated by Uie formation of tension

Abixry eCacks, ackcular sloprg slippage, and ramfling greater
' .

I

tluan 6-fn6hes deep_: ---_

NlBlure of materials in slope O&SERVE Sc^it and vrasYe . . lype: Shc (lPnified'^rSoilDescidptkSn of soil or waste

I . Classdficatlon System);, Waste------

tqaation of excavator with ME^ASU EMiirilmumworka4le Neares tloo^t
r¢spect to slope. distance of tirackhoe from slope face. .

Maximum stableslope angle for MEASURE c Angle of slope at failure Five ( 5) dlegrees less Clhwnlllhe s,bpe that sloughs.
s'oil and waste. measurei from the horizontall using an SlouNhirq7 Is Indlcaled. by the fiormatiop of tension

Abney ' . ciracks, a circularalopr, slippage, and raveliing greater
than i5-irr-hes dePp.

Nalure of materials In slope OEaSERVE:'Soil and waste tlfpe Descriplibn of sor ŵas^ehrpe: soil (USC1S) waste.

C;legree to which native material MEASU iE: Deplh of uncwrlarpina.led Nearest increment of 6 inches averaged over the
Is mixed Into waste material soil exw:ted , Iexcavated portion

Source of uncontaminated OUSER!!E: Location of Recwd localion In Uerich (sldenall or bottom).' Use
hTterface material uncontarnhnated soil relaVive to trench relative sbil density asiindication of native or fill

mtplerialg nwtenals :.

Nature of materials being OHSERNF Waste comF)os:hion ti of wasle hrpe. loclude % dCgradalbleDesr.ripbn
removed material

Sldll volume MEASUIRE: Volume of materiads Nearest 1l2-eubk:yar^l spilled, on ave:rlsge over the
drbppedduring one hour of excavation '.observation period
w at ieast 30 cycles. One cycle
defined as time to excavate one
bucket-kx+dof materials, dump it, and
return to the trench ready to 7oad
another budket. ^

Reasonsfor spills 0l3SERVE,: Reasons lor spili Descriptbnof problern ( e.g. steep bu6;el ongle, weak
' I thumb grip, operator dependent, etc.)

Percent swell over a segment of MEAS RE•- Cross-section profile Survey nurface elevation of breaks In slope akxig a
trench. Swell is defined as the bGfore excavatbn (after removal of cross-se-etion to !he nearest 0.7-foot- Obtain
Incremental kurease in volume overburdal). woss-s'r.clions at 251'oot spacing over'the appiicable

segment of trench.

after trench backfiging divided MEASU R£: Cross-section profile after Survey . rench efevation of breaks In slope along a
by the original in-place trench trench excenatbn. cross-shction to the nearest 0. 7-foot.

volume. MEASURE: Cross-section profile after Survey trench elevaticln of breaks in slope along a
trench baclddling. cross-section to the nearest 0.7-foot.

MiEASLIR E.: Volume of liquid Nearest liter
containers
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Excavation Operation '__--- ^_ Data ------ -- -

OJec:tive Needs
-- -

Aeaslurernernt, Observhtion, Qualliity i_ -- _

idenllify wasle forms iequiring specWl Cycle times . ', IuflEA E Time il lakes to r.xravale Tkne in s^ecunds

excavation equipment and their frequency of . , ' one bucket of material, dump, M; and . , i . ,

occurrence. . , ^ return to the trench ready to fll another
'. bucket

lheir frequency of occurrence. lmb utilizt3d
-

iorY'B ketA w INIEASURE: Frar.tan of end effector Fradion sf capucfly in 25%ikwements (i.e^ 0, :5,

raapacidy for bucket dependent removal 5D, 75^, or 7fb%). CapaeilfVls degned as tMat vedumY

and thumb cpepeindESnl removal. of Meal rrialedais that can be reasonably handled by

the end effe'ctor (e.g., a 2-cxtlblc-yaird bvckelt = 2.25

^ . ^ cubic yartls of heaped soil I

Nalure of makerials IbeingI OBSERVE:i WaslecomposAion and Descriplion of xasle type. I Irxaude%degradabte

removed arrangement matedial.,

R iasons ror netficiient remavad OBSERVE: Reasa^u for ineffi(:ient Deseription ofpioblem (e.13., too kug ror huck
( td. removal en , e c.) _thumb, operator depen

Wasre formsi expecaed to MEASURE:List of wraste forms Irom Lisl of waiste forms, separa^ted by caegoryand ^

require special equipment WHC•EP•0D87 Da:umenl entipled physical character.

'Estimates of Solid'Wasle Buried in
' . 100 Area B urial Grounds"

Waste forms actually requiring OBSERVE: Types'of xaste forms not DescriptFun of waste forms iincluding categ(ay and ,

sr'reclal equipment easily remmred vvith^ bucket a nd thumb character.

Frequency ofoccutrene e of MEASNRE:: Number of waste forms Number of wasle formsi sejiaraled blr catellory prM

vraste forms requiring e:pecial . not easily removedwith a bucket and physical character.

equipment thumb I '.

- Identirical'an of special
fbl
RESEARCH: Potential capabili3y of

t to remove troublesomei

Conversadions with equipmenl vendas, soliailation ,nl
equipment speeificalkxia andvendor rederencese oeqiulpment pcdentially capa pmenequ ,

re^moving waste forms not able mate I'orms. design capacities. Limit search to robust eiqulpmenl:,

to be removed by alrac:khoe or focus on equipment capable of removal of the most

with a bucket and tlhumib. i frequently occurring mate lorms.

Equipment subslitution or RESEARCH: Net presenl wcxth of
dacemenli t titutib

Cost of labor for equipment replacement, plersannel
abd torocuremeM and adminisrraYiontraininreplacement cost on or refpmenequ su s ,g, p

oosts purchase or lease the equipment. Plus 5096 minus

30% level of detail.

Equipment subslikdion or RESEARCH: Addi(ional time invested Procurement, mobilizatFon, ohange-out, trapnng lime,

replacement time for equipment substAution or etc. Expressed in terms of duratian and equivallent

replacement full time employees.

NoW Photoorauhs or video maybe used to supDlement data collection when descriplions are fequiired. _ ___
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-_As-theexcavationRroceeds_withthe_side_excavatimn (within trPnr-hl approach, materials
will be excavated with the bucket of the trackhoe, screened with remote sensors, and if
allowed to proceed from a radiological and/or health and safety perspective, the materials

wi!lbe-cast-inta_adurnp truck or be placed off line for further radiological screening. The
du^,:p-tfuck- wiii heft de•s;ver the wast.e materials to either the contaminated wasto holdinq

"'"° ar"cas
^...

or
t., 23`it''s

♦ -^a i
nmu ^cmr
:.Jd ^.....-.

r
....d..r

. T
-- - u-

i..urtlFiyarc3)-a32r^[£nntii2ud '^'iy-- tfi6'
:
:caucr--i he-duStip truck will

-- --- --- -- ------- acce''S-the trackhoe-eithelb49thn-Ahetrenrhirnm the access ramp, and or above the
trench, at the top of slope of the excavation. Each trench will have a bulk removal and

totat sorting volume goal of 1°/a to 10 ;o of the total-waste-volume -exhumed.

In general, once the excavation is below the waste material and adequate room exists at

the bottom of the excavation for in-trench segregation, the trackhoe will test the ability to

segregate excavated materials in the trench with the bucket and thumb, using the side

excavation approach; - Materiais segregated-irr thefrench-wiiFneect ta-bt- piaced-atthe

bottom of the trenches in-such amarmer as not to cause a safety problem, or impede

trackhoe maneuverability and/or cause industrial safety issues within the trench.

•,...«:.,...: are
... . .

- -One2 the abov€ ^̂ :̂ )c^^:^^^ a:^ met utumng the side excavation (within trench) approach,
the field team leader will determine whether the trench will be completed with continuation

---- : ...... ;-ot the side e=rn:;^t;^^ a r̂ r̂•---^^°^..^
•
^r ^^'".^: to the top-down approach.

• •

From an as low as reasonably achievable (ALARA) perspective, the in-trench side

excavation approach will generally reduce the distance to potential radiological sources,

thereby increasing trackhoe operator exposure. Minimizing the amount of time spent on

the side excavation approach for this test will reduce operator exposure.

iviany"t-actors, inciuding variabie radiological and siope stabiiity considerations in each
trench, may require minimizing the amount of time spent on the side excavation approach
for this treatabiiity test and returning to the top-down excavation approach to complete

,e xcav ,^ .^i on.

:s.:;.:i oackfiiiirlg of Trenches

__Fach trench will be backfilled urior to-commencingwith theexcavation of the next trench.
The primary operation consists of documenting materials location, backfilling and
comnactina the waste in the trench, and reolacinq the overburden,

a^=^^r=• descr;-tion and photographic record will be kept of the material excavated,^ y...,.,,.., H
segregated, and placed in the trench. The descriptive documentation should identify the

waste category, contamination level, and appropriate trench location and profile.

Backfilling waste into the trench will proceed in a manner that minimizes dust generation

and ti1$ p3ssibiiity of fiestrflyii°ig the int2grity of contalners: [r'iirii:,^y backfiiiing, an effort

shouid be made to keep waste categories separated as much possible. Some form of

compaction, such as packing the waste with the trackhoe bucket in lifts, should be used
to increase the relative density of the trench as it is being filled.

,!1
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3.4 SORTING

- 3.4.1 Sorting nnethodoiogy

The feasibility-o-f-sorting=waste-materials outside of the trench will be evaluated based on
the ability to sort materials into the four categories, containers, soil, hard waste, and soft
waste. Sorting will be implemented during the treatability test whenever sortable material
is encountered and is deemed appropriate by the field team leader.

The corsceotuai voiume for sorting is ; "o to 10°0 (50 to 1,000 yd3) of the total waste

vclume excavated. The sorting operation has the potential for high dose exposures;
hence, the volume of material sorted should be minimized while still meeting the test

- -------------- oU;ectives.

-T ,
` rhe tfowChai'iC,-showtt"m rigure

.
^, imastraies„ the appraacn for the sorting operation.

===-Design-ated scartirtg=feed=matariafshaE! bt transporte*+fror*.? the-contaminated waste holding
areas-t.o-the=soriing-arEa-using afront end loader (FEL ). Containers (drums, boxes, etc.)
shall be removed from the feed material prior to ioading the FEL.

3.4.2 Sorting Operation

Sorting material will be staged-and stockpiled in the-contaminated waste holding area.
A FEL Will transport materiai to the sorting area (Figure 3) for batch processing. The
majority of the sorting operations will be outside, except for the container screening area.
_The-container-screeniSly°-area wl{lbc enClused-in-a- ient'type-'vveather-eiiciosure and glove

bag. The tent enclosure is large enough that the entire sorting operation may be moved

inside it if neces'aary for weat,ier prUoteCtiGn.

i1l be oerformed at the discretion of the field team leader and;s3r ii,. >rr-guons w^^-
cognizant engineer. It is expected that sorting operation will require 1 to 2 weeks for each
trench axcavation. 1Rfater sprays will be used for dust control as required during each
sorting ooeration. Each component of the sorting operation will be performed as
applicable. The following subsections describe each component of the sorting operation.

_-----__ __ ^ :..,^:^.^w:..^-c _
i wi l l be staged
...,^- - pr i o r7 ji^v^ate3iag^^^y ^ ra.u^....^̂ auua.uv„ . orr.'@f .- ateria pior to actua l

sortirtg,epera_tions,- The- staging-sha!! remnve all conta!r?ers.-The containerc will he npened

and the contents will be inspected per Section 3:4.Z.5.

The FEL ( Plant Forces) will load and transport the material to the sorting area after staging,

vv cic one or more of tlic fallowing operations will take place.

3.4.2.2 Grizzly Screening ( Plant Forces). The grizzly screen is a static bar screen that
-_sPparateswastg forms targer than_Fi in. (Figure 5). The screen is slightly angled to allow

larqe materials to roll off the screen; however, some materials may have to be hand or

machine picked off of the screen. The width of the grizzly screen exceeds the width of

€EL bucket, ailowing material to be loaded dlrectly from the FEL. The plus material will fall

directly-onto thehand-sortinq-tabie,wheremater;alwill-be sorted-into_the-fniffr•_.ateanries.

,?n
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Figure 5. Grizzly Screen and Sorting Table.
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The minus maierial-will be loaded into the FEL and further processed by one or more of the
operations discussed below.

3.4.2.3 Disc Screen (Plant Forces). The disc screen (Figure 6) will be attached to the
FEL. It is expected that the FEL can perform all material handling operations with the disc

screen attachmenY. forexampie;lriaterfaf can be moved from the contaminated waste

holding area to the grizzly with the disc screen bucket attachment (the rollers would not be

engaged).----ihe-disc screerr wiH^re-fitted rotfers-that separate-the rtrateria!s into 2-in. minus

or 1-ir'i. iiiinu5 size fractions.

Material will be loaded into the disc screen bucket attachment and transported to the
- -- ---`------liitn[iS`^iaCiiuTi Sivnpiic.iilErol}t?sWifl be en[^agBd-an(}thel7linlis-

1

Ifal:lfonnTaterlal will
fall onto the stockpile. The minus fraction material will not be hand sorted or separated

--- --- - any {trrt#er. -The-disc scfeen bucket-attachment will then transport material to the sorting

table where the plus fraction will be dumped and hand sorted into the four waste

categories.

34,2.4-HantfSort.ing-!Plant Forces). - Hand-sorting-is-required-to-separate-materialinto the
_ four-waste eategories. Hand sorting will be done using long-handled tools, such as rakes

---- --------and--picks, as-much as-piassib!e t-0-reduce exposures. Most of the material will be hand
_sortedon thesoltingtab!es;howeve,-somehand-sortino may be required at the waste

piles.

After material has been loaded onto the sorting tables, workers on either side of the table
-------------- -==l*vt!Ipu> ai;v-p^si:aT:ater^a!s into the a ppropriate waste chute ( soil, hard waste, soft waste,

and misce!ianeous) as depicted in Figure 5. Waste will fall from the chute into a container.
After the appropriate data have been recorded ( Section 3.4.3), the containers will be
moved to the stockpile area located within the sorting area.

------ ----------Some sorting--at-the waste pi!e will be required, e.g., to remove containers in the staging
area. Workers shall use long-handled tools to rake and push material into the appropriate
waste category. Actual handling of the waste items shall be minimized to reduce worker
expnciire,

3.4.2.5 Container/Box Sorting. Large containers such as drums will be opened and the
contents documented. These containers will be opened on a case-by-case basis.

- Procedures will be developed as necessary once container type and condition is
determined. At this time, closed drums are not expected to be encountered. If drums are

------------- ----- encountered-,-work will stop-and-safety--wi!I be-consu!tEd-prior to taking any action in t.he
vicinity of the drums.

Smaller--contalners suchassmalLcarrlboard-boxesor piactir hanc will be opened in thea., ..... .,..

?nclosedglovehag area(Figure-7)_--hlotall boxeswlll-beopened; howev-er,some-numher,
-- ------------of-boxes-wit!-be opened-to cfiaratterize their contents. The field team leader will designate

which boxes will be opened.

:-•in :^ ::.__o 1 -_h t!-^^^11-.F:°-n.°Sf:fS^°,.,^-wr^,^- a y^!^ ^`,G`aa a3=v il.'- ii^E?€r̂ te^ , :: su nawui0(JlCal
Contain,ment Guide (WHC 1994b).
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Figure 7. Glove Bag.
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3,4,2,e Sorted Waste Stockpiles and Restoration. The waste that has been sorted will be

stoekpiled within the sorting area. These s*.ockpiles-will be covered or sprayed-with -a dust

controi aaen"t to orevent biowing debris or dust (Section 3.1.1). Accumulated waste in the

stockpiles will be returned to the contaminated waste holding area or will be returned

directly to the trench during backfilling (Section 3.3.3).

3.4.2.7 Administrative Control/ALARA. The sorting operations have a high potential for

worker exposure. It is important that the ALARA principles be enforced.

------ -- ------ ^----TlMEs- The minimum-vo!ume of waste shall be sorted to meet the test objectives.
The time spent sorting shall be minimized as much as possible.

- --- --_-_'^---i>s'STANCE:--tCng-hand(2d-triei"s-an-1 ramrttp wni;inmafii-S ,a"ii-he-used as ^Tiuc,i asy..r.^..

possible to reduce exposure. Actual handling of the waste should be minimized.

• SHIELDING: Shielding shall be designed and used whenever possible in the sorting

operations.

3.4.3 Data Collection

The data collection for the sorting portion of the test will be by visual observation. All
information and data will be recorded into a designated log book. Photographs and videos

will be used as well to illustrate and document the different waste forms and sorting

operation. The information in Table 4 shall be documented throughout the test.

- -- 3.5 Af'VAtYTIEALf1ELD-SCR€RI11ilUG/SAM PL)IYIi AriT IVITIE.I

This section provides a description of the analytical screening process. Field screening is
ti^+^^- :.^ ^n-onda:cted-to-demon.s*,rate-the-a ' .sty-ta _P.,tp..rmsne-sIf. burial ground ^as t.e-e vraaric.....,.,,..,^^:t^y
the preiiminary tRDr vdAC. The procedures -descrioed'oeiow -are the initiai methods

-defined in the test p!an. The initial conceptual screening model is depicted in Figure 8.
The procedures may be revised by project scientists based on field conditions to ensure

that test objectives are being met. Modifications may include changing detection

instruments, revising order of screening, and selectively screening waste.

-_,-, _-.Ser'c d2r^^si, .. .....'....,..
ic^iwvvu

1 F......-- - , nQbYill-b2COndi'rEteCt4n UR-t0 -1-0° Of-tf^2 w from trench.

----- ---- -------All-unidentified-waste w.illhe screened--(until_ofprofilP of the "cmidPntified^ waste is
---------- oh+3;F,e40 and the materias rarr,4g pdei5ttftEd by vlSUaf ObSerVatioii): Ali'vvaste will be

s-ereened -by-dose--rate-#er-hea!th-and safety-purposes. This dose rate will be recorded in
the field iog book if the dose rate exceeds 100 mrem/h. VvJc

----------- ---- =Secandary_screening-willhe conductedoffline from the excavation. Once it has been
decided that it is necessary to screen materials, the material will be placed into a
designated screening area within the exclusion zone.
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------- ----^^ --------- -------- - ^- -- - ^-- ---- -Tabie A. Data CviicCtlvil Reyuirements for Sorting.

O_oe_ration Observation/Measurement Quality

Containers Observe: Types of container forms Description of container; size, shape,

-^^unr'r"d physi6al characterlstic£, a.n.d conditio n .

. -_---_ _ -; . . .
ObServe:Fypes of COr Ed iieFS FByuirlny _-

I

scri.... ,^ of ^^^^^. ^^.^_ e N.,o^ v Yv^^w^^^c a^^c 3 ap8

r--_ _-- specidi nalu.Hllll.^y.
. .

phys ical characiensfics, and condition.

Observe: Reason for difficulty in Describe problem such as container
I maintaining container form integrity integrity lost during excavation,E

- ---..

--

VVilii4 jVllilig. r}^^iMTI^f1f^1irai^,4MIF/mGI\ \VV IVVaII
6

, Cll.

Observe: Content of boxes and if free Describe content of boxes according to
liquids are present. waste category and waste form type.

McCh8nlc3!i -- - -. .Observp:TypnsQf wacin form5._--___ .-._ - DescribewastefoLmaecording to waste

Sorting encountered. category ( i.e., hard, soft, soil, container)

Operation and waste form typed (e.g., physical
characteristics, size, shape, type of

reactor waste, etc.).

Observe: Relative effectiveness of Describe ease of mechanical sorting (i.e.,
mechanical sorting into soil and non-soil relatively easy or difficult to sort).
categories.

^--- ivYeasure:#umber-of non-soil waste Record mechanical sorting accuracy ratio
forms appearing in small item stockpile to the nearest five non-soil waste forms
=r unit volume of soi! ^^rta+r...... per cubic yard of soil.

Observe: Reason for improperly Describe problems encountered in the
mechanically sorted waste forms. mechanical sort.

--- dteasure:---tdurrber ofcuiricyards of --- Recordscreening-rate tortirtttearestbutk
throughput for the grizzly and disc cubic yard per hour.

- --- screerrfnagiven timeperiod. - -

Hand Sorting Observe: Ease of hand sorting. Describe ease of hand sorting (i.e.,

Operation relatively easy or difficult to sort).

Measure: Fraction of waste forms in Record hand sorting accuracy fraction to
---- ------------- - each-categorr that were-impPoperlv -- - the-nearest-1-O%. SN-Ccil v Wlletller

sorted. - - - - volume based or unit based.

-_..--- -bbserve:-Heason._fetimprnnPriy i,.arin I 17esr•.i•ihe problems encountered in the^
sorted waste forms. hand sort.

Measauec Mumber or frac*.ion-of --- ----- -- Recordhandsertiregrat.eto the neares*
equivaient cubic yards hand sorted in a bulk cubic yard per hour.

_ n_iv_en time nn_rind hv, one percnn,
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3.5.1 Screening to Test if Waste Exceeds Category 3

VisuaYyobservewaste-artctrneasure gross-beta/gamtna-/n-et;tron-idoes-rates: ihe7ivaste is
observed visually, and field instruments are used to measure the gross beta/gamma

(Eberline R0-7), and neutron levels. Measurements will be made by placing the excavator

-bucket ofwaste by a ra-diation-dete-ctiorrmonitor.- These-measurements will be comqared

to the predicted
i...

the :^

-

------ -- w u^c Nicuwwu levels iui uic ^^^,^^^^^^Hf ied waste type (Table 2).

Is Visual iD of Waste Possible? Visual observation will be used to identify the type of

waste ( such as process tubes, soft waste, or graphite). Mixed buckets of waste will be

considered "unidentified" until a profile of waste type in the trench being excavated is

determined.

Identifiable Waste

Is the contact dose rate less than a factor of 2 of the expected dose rate, as shown in

Table-2?-Af-it-is,-the-rtraterial-IS considered-identified:-!f the contact dose rate is less than

the estimated Category III dose rate value for that waste type ( determined by reviewing
dose rates aaainst Table 5), the material is acceptable for ERDF and radionuclide screening

is complete. if the rrmaterial is greater than the Category III dose rate for that waste type,

the material is considered greater than Category III. Materials that contain radionuclides

yteatetthan theirCategory3-concentratir,n-iirrritsare given this designation. This material

is placed in a known location in the excavation, covered with soil or other shielding (if

needed), and-marked vvitl, a-siurfa_.emarkerfoLJateLidentifioatio.n.,

Unidentifiable Waste

if the type of waste cannot be identified, and/or the contact dose rate is greater than a
factor_of_2of the expected rate,-the materia[ reqLiresfurther analysis.-Perform oamma-

_-__ _ saectral-analvsis. The obiective is to_identify all gamma emitters.

vsing-theTadiortuciiriesitieritified irrihis -siep,- canthewaste type be identified from the list
---- ---- --- of st.andard-types7 if so, campare dosa rates to Table 5. If the w aste type cannot be

_identified based-on the radionuclides, additional radiological screening ( e.g., alpha or beta
analysis) is required to identify the material. If the material cannot be identified, it will be
stored separately for return to the trench or handled as IDW at the completion of the

------ ----- projet,7 Type of screening analysis will be defined based on type of waste, radiation
levels, and initial dose measurements.
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Tai.TlO5.-^EStl.m.ated CorltactDose Rates fnr (: atannrx ir III \.A/. aetoc from^.,. ,.,......

the 118-B-1 Burial Ground.

r :^lasi^ ••; ,
`r

-- F Oriainal dnse rate
(R/h)°

Category III dose
rate (R/h)'

Aluminum spacers d,e 1.9 E-04 N/A

Lead/cadmium poison pieces d,e 3.4 E-02 N/A

Aluminum/boron splines d,e 1.4 E-01 N/A

Graphite - 2.24 3.71 E-02 8.3 E-02

LAluminum¢ror.esstuhes
I

8:5 E_±03 6:4 5.4 E +nae

Desiccant N/A None' None

aad briak 220 1.7 E-.^,1 37

i-Lead Shc-ai - i.7 Eva 2.8

Miscellaneous - 2.3 E±04 ^ 1.7 4.0 E+04a

CGUii^iu^Ti Oiieei -----"""--- - ' 1 --------- irin ------Nuneg - iYUilB

Soft waste _ -8.1 E+06 2.3 E-01- 1.9 E+06a

Thermocouol_es_ N/A None None

Stainless steel steam generator

tubes

N/A None" None

Tritium separations prolect - glass

line waste

N/A Nong9 Npng

I

Category iii Concentration - Category iii Dose Rate
Original Concentration - Original Dose Rate

The Category 3 dose rate is calculated by holding the isotope ratios from Table 2-3 constant
and increasing the concentrations by the factor r. The Category 3 dose rate is then

-- ------ -- '---cafcufatEd iroil the Inureaseu Isotope concentrations.

°MICROSHIELD model results based on the actual radionuclide concentrations from
Table 2-3.

---------`---------------`Gaiegoiy iii uvSB iaie iWq = I x uiiyinei u'ua'8 rate

dRadionuclides contained in this waste type have no Category III limits.
'Practical considerations such as the effects of external radiation and internal heat

generation on transport, handling, and disposal will limit the concentration for these wastes
!tQ CFR 61Tahlo 9 Section 61.55).

iReta ra`liatinn nnlv• rlnee rato ic enlinihln

ONQradlVnU(:Ildedala

....... ...... ., ^ ^ ...

"Negligible, total radionuclide inventory <0.01 Ci for 57.5 tons of waste.

nlin ,..., ..r....^.i....,r, - n , opN o ^.
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Reco•ding Radionuclide Screening Data

All field screening data will be recorded in a controlled field log book. The following
information will be entered:

• Date and time
• Personnel present during screening

• Person making entries in book
a . i_

(m od
el

,
-1-1

ser ial

..
er

\

--^- -^surVey Insuumencs ^rnsarwrnol

• r)ata and tima nhiact excavated
---- -.._ .....- --+--- ---------

•- 5equence number for object (e.g., 2-53 for 53rd-item from trench #2)
- ---------- ---- - -'^ De^CriptiCn Cf exCaVarBd nbjeCr

--------
0

ivieasiired gaii^a-ray dose rate and instrument used
------------"-'"-"-...- -._ 's

.....
^ry

._ ....
nu
d ^n

Ofur'p€'^[r3f'iii22Siif^m€ntS-F?Ei uinizu;
:c
-ira; a--rv- &riyiBcGrueu spectrum

• Comments and observations.

3.5.2 Screening for Organics

ftllgasurement of orgarics will be conducted during the excavation by an industrial hygiene

----- ----- -- --- ---Le£fiiii£ia*?==to=£he£i4-=fier- organir`=vapOrs-inth2 brestfiir7g--zone. Detection of organic vapors
is performed using a photo-ionization detector ( PID). VOCs are not expected in the burial

--- ------------------ground,-a.n.d-detectlrJ.n.-of VOCs-ahnvn harknrniinri renlires a search for the source___._^.

( assumed to be a breached container).

If VOCs are identified during the excavation, a search is made of the area to determine if
the source of the VOC can be found. This search may include using the monitor to find
vapor source and looking for discolored soil, containers, or liquids. If the source is
identified, collect a sample of the source from the backhoe bucket. In addition to

- -^-s_earchingfor_thesource, the PID will be used to collect a grab sample of the vapors to be
transported for vapor identification using a field gas chromatograph.

If material is contaminated by VOC from an unidentified source and below safety concern,
thlsipfnrmatinn is nnterl in the fialrl Ina and the excavation continues.

3.5.3 Screenina for Free Liauids

The fieldteam-leadeiwill_continually obsefve the-excavation for liauids. If there are visible

signs of liquids ( these signs may range from discoloration of the waste material to liquid
---- -- -------- ---- 4bsEFYed- 4fripping-off-the-wastE)-, it miict be rfotorminori if the liquids are "free."

-. -^^- --_ - - ^ --.^linnir!-is fFQe- .if-It-meet3-tk^e-F^esofifGB-Consern`ation-afiC^-ftre£o-vefy-^,`£t i°C°A^ d2finitl0n---- -- ------'---.. ..y ..... .. ...... .

of a liquid (i.e., fails the paint filter test).
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;Vdte in the-fie!d IQg that-free iiquids-are-present:-Jt is-irrrportantto-describe'ti
c y

the
y
^
v
^naitions

that the liquids were found in, including:

• What was the dominant waste type around the liquid?
-as»t2....l i:..

- Yv,inL Uw uic niaLnrcc„ali iiVVIC IIi.RC!

• Where in the trench were the liquids found?

= Are these any other pertinent facts?

• Volume.

--- ------ -- --!f-free iistuids areidentified,agrab=sampie must be-taken to identify the type of iiquid. The
objective of the sampling will be to identify if the liquid is a liquid organic present at
greater than 10% of the waste matrix.

if containers are identified; these must-be handled to contain the iiquid and transfer it, if
needQd, to sound containers_for_disposal._Lf thewastematux is-driooina liquid, it must be

containerized for treatment or disposal.

Liquids must be removed from the excavation. If a container exists, it may be sound
enough to be moved to the staging area. If the container is not sound, the liquid is

iransferred to a sound container, or the existing container is overpacked. If unsound
containers are found, excavation will cease and a safety review will be conducted prior to

attempting to move containerized liquids. A sample of the liquid will be collected either

during transfer or at the staging area. This sample will be used to characterize the liquid.

If the free liquid is known to be rain water or dust control water, this will be noted and no

3.5.4 Analytical Sampling

The field screening-process defined in-these-procedures-may-not be-sufficient t.o-identif-y-a!!
---rrTaierlalSenC`J'untereaaidUrii,g-the-test-.- if kJntde9ttfiabic r7TaterialSa°r2enclYuPriered,

laboratory analysis is required. For this test, up to 20 grab samples may be collected
durina the excavation test for laboratory analXsis.- These samples will be collected at the
direction of the field team leader based on the following:

• Material that cannot be identified by field screening

• Up to five samples from the bottom of trenches where the field screening

instruments indicate clean soil (NU T E: it is not required to attempt to excavate to
the trench bottom in every trench and samples are not required in every trench)

• One grab sample of graphite (16C) for isotopic analysis to confirm the isotope ratios
in jif graphite is encountered).
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of -
n ' I3L^i3-"yl`au'S3r14'N'Sg'4Jiu..^it; ur S nii$)ytt'-a-ffCfiS--u•Lie Luuriui ground........ . s

waste site group; i00-Area SourceOperabfe-flnifp'acusev reasibiiiiy Study Aepor'r,
vi,iiiiriF i(L%l%C-f1L1 J^Y

..
OI.

- .i__.. RaditJ.-luf`jides^_-"C;-"'ys,50LA; 76 Efl;-154Et1; 3un; i63Iv^I:; a^90cl.
Ia^^~Ol•^a '-- :.^--- ----_ _^ terySpeclfic

n _J . 11 -„-I (1
F`riSi:et3-UrcSI^cvci vl

^ Inorganics: Cadmium ( SW-846 Method 6010), Lead ( SW-846, Method 7421),
Mercury ( Solid, SW-846 7471, Liquid, SW-846 7470), Chromium (6010)

• Organics: No specific constituents identified.

Grab samples of free liquids or suspect organic contamination will be sent to the
-- ---- ---------- --Fr-.vironrsiental-Ana(ytiral I aboratory for volatile and semi-volatile organic screening if the

_==sarrolle treets=the rad^atio€ta-equ[rertieslts=of the-labor_f::ry If the sample exceeds these
------ -------- --- --limirc samp!es will be sent offsite for volatile and semi-volatile organic analysis by

c^ni_ana ^ e'I'^a'

Analyte Procedure Detection Limit Precision Accuracy

^-C Isotope specific 50 PCi/g 35% 75-125

"'C Gamma spectroscopy 3 pCi/g 35% 75-125

I 60C0_ -_ - Garnma soectroscooy .05 pCi/g 35% 75-125

152,
ll
.

_ -E_-_- - ---- _ r ^ .L`L^t...^..̂$I1ararl.^ eJritib.-r^.. -- p..... L_ '] •- fl: •^_L-_-. ^bl'y ^+C°•^•.. 7J-1 2'.^J

ss uamma spe6t708Cupy- ^ ^ :,_a pi.vy ^°",ao io 75-125

'H Isotope specific 400 pCi/g 35% 75-125

5'Ni isotope specific 300 pCiig 35% 75-125

90Sr Isotope specific 13 pCi/g 35% 75-125

Cadmium SW-846, Method 6010 2 mg/kg 35% 75-125

Chromium SL.i-E46, Method 6010 2 mg/kg 35% 75-125

Lead SW-846, Method 7421 10 mg/kg 35% 75-125

Mercury SW-846, Method 7471 .1 mg/kg 35% 75-125

Volatile organics SW-846 SW-846 required

detection limit

35% 75-125

....,: . ,..VII,..:I„c GJI111-VOLIIG
organics

cJM-4 c^.:i-Vo4 rSW-84 6
detection limit

J54V 75-125

--------- -- --------- Appendix C contains the quality assurance plan for laboratory sampling activities.
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3.6 CONTAMINATION PREVENTION AND DECONTAMINATION

Prima.,-contarninant-s of-concern-include radionuclides, !ead, y^± n ercucy,- _SpPr.ifir.
decontamination guidance and special instructions will be decided by the field team leader,
??2altriphySics-teChni(`.an, a!?d sitt' 8af.ty !-ff?ref.--?.^.lH^.C¢ll-i-6^W-IC 1$93-tfl and tlie

---- ---- --- -Occupational-Safety-and Health Guidance-Manual-for-Hazardous Waste Site Activities
IiWuSi- 19 85) also provide guidance on decontamination practices. The following is
meant to provide an overview of field decontamination procedures and contamination
prevention measures.

-SuccessfuF contaminatiorrprevention rneasures will reduce the likelihood of contamination
leaving the exclusion zone and/or the likelihood of creating regulated equipment. The
following suggests the minimum contamination prevention measures that should be taken

------ -----------+a-ensureECf+!ipment-2emains-deregulated_- The list-below-dnec not prerllude the health
ohysicsSechnician from the responsibility of informing onsite personnel of the risk
involved with taking equipment into the exclusion zone and the Surface Contamination
Area (SCA). The health physics technician should advise onsite personnel of the proper

---Fneasures to rYiinimize equipment contamination potential. Dust control equipment (water

sprays and surfactants) will be available at all times to mitigate-spread of contaminated
soil.

0 \fJran inetn Imonte in tanw/nlaetir %nihon nnecihla......
-_-_ _-___'--•---__

-,..p..I '....,.... ........ I. .. ..

^ Take only VVllat IJ ICCUCU

• Avoid contact with contaminated or suspect media

• Avoid theuseof eauioment with lots of "nooks and crannies"

• Health physics technician will monitor decontamination activities.

Field decontamination of heavy equipment will be accomplished by the application of high-
pressure water and/or steam. (NOTE: Water will be contained and sampled by the health
physics technician.) Decontamination of the backhoe bucket will take place over the soil
waste storaqe areaorthecontaminated areaofthe-excavation.--rJther field

---------- ---- ------ciecontamination shall _ be condulcred as rPr,ulirPd by Fu F a and WHC-CM-1-6 (WHC_^ _, _.. _. . ...._
1993d).

3.6.2 Personnel

Decontamination is the process of removing or neutralizing contaminants that have
acjcumuiated on nercnnnei and equipment. To faciiitate decontamination; a contamination
reduction zone will be maintained at the site. Health Physics personnel have the primary
respuslsibisity-for-conducting-operatian in-the-contamin.ation reduction zone.---Further
guidance is available in WHC-IP-0718 (WHC 1993b). The following procedure provides
field personnel with direction to exit the exclusion zone.

34



BHI-00048
Rev. 00

3.7 SITE RESTORATION

Upon completion of the test, the excavation will be returned to grade level. Soil that has
-been identified as noncontaminated will be returned to the excavation as backfill. Any

--------------------- --additiJr'^^$£if-f°y:,'Er^d- .._ill-hora4n2frQr}}3_g{}II_hCrrn^nr site. r_lotailc on backfilling are
provided in Section 3.3. After completion of the test, contaminated soil shall be placed

A)aCk,P the burial around. Allequipment and structures will be moved from site, and any
alt°.. d fencing w,ill he ratiirnorl tn itS .n,r'ginal lo^ation.

4.0 WASTE MANAGEMENT

Tflc ^8Y ."mendrtTents to the iri-Party Agreement provide that the "waste generated
from the test pits will be managed as 'investigation-derived-waste' or returned to the
ExC

..

fOTi-f
.

-r-2 --er in
--
ai

^
w

n
m'r-_rac

[C^-
ate nL:.--na,'-----rerneaJ iauo_^:-..n------ -

.,^aVatTilannmi

The strategy for regulatory compliance for the 1 18-B-1 treatability test is as follows:

e Materials will be kept within the area of contamination to the maximum extent
fcacihlp

• A selection process to determine which materials will be used for the sorting test will

acoid obvious hazardous wastes such as barrels of free liquids, lead bricks, cadmium

spiines, etc.

• Once material has been removed from the burial ground and entered the sorting
process, visual inspection of the wastes will be the main basis for identifying

hazardouswastes-that have. -beenremovedfromthe ereaof .contamination.

• Materials identified as hazardous wastes that have been taken to the sorting area will
- be-segregated anditatfidieti-as hazardDtis waste (either sent to the central waste
complex or managed as IDW) unless the quantity of hazardous waste thus generated
becomes too large for such management to be feasible.

• If unmanageable quantities of hazardous waste are generated in the sorting process,
_.r. _

---- --------- nprlirt a r:leariy ideniined isolated location within- --- -- --------- - ------
the burial grounds for ease of later removal.

Speeificguidetines^withse-gards to waste management are contained in the Project
--^F"3'e8iiii, vv'asteiuiitrof Pr iaiT,AppendDC D.
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5.0 QUALITY ASSURANCE

--Quaiity assurance-is handied by faliowi lg the data quality objectives outlined in the test

---- --- --plan aDA-E-RL19S4b).-Ihese objectives were derived during six sessions between the
U.S. Department of Energy ( DOE), the U.S. Environmental Protection Agency, and the
v!ashinr,ron Department-of- €cology using-the SAFER approach to develop tl,a quality----....^-
objectives necessary for the treatabiiity test. A quality assurance project plan is attached

in Appendix C.

6.0 REPORTING REQUIREMENTS

--- ------- ----- -----Al( information needed for the test report will be recorded in the controlled field log books
as-lequlfed--in efl 1.5; Thts_;nfarmatlon- will be Lstedas rflq'.:;red In Sect;o^ 3.0. PYlor-to
commencing field work, a training session will be held for log book entries for consistency
among reporters.

--- ----- --- ---FoUawirg- ^artapletion-of--fie4d testing, a report wlll be issued that summarizes the data
collected, discusses the data in terms of the evaluation criteria and test objectives,

-- ---- -- ----provides-a-rarrative not how the test. was implemented, and presents conclusions and
recommendations applicable to the full-scale remedial action. Specific items to be included
. • •. . • . . I..., mnC ol 9nnnL, c.. ^
in ti^e-repOrtaie itSteO iil tie tcSt plan lvvu-nu I aa-tu, ocCtlOn . ^.

7.0 PROCEDURE MODIFICATIONS

Under fiel.a, conditions, the optimal aspects of preliminary test design often are not
aehsevabie. --Factors -influencing these efforts can be equipment malfunction or breakdown,

-------- -------------we8ther-CSndititlr'i'a,--in`TprGj3ef-eiffi4pmeni;-St51(-coilditioils, physical barriers, and overly

- - --- ' ' '-- -` --- ^ .._^___---°-°-°°-
.

----^ttritrStiC` eValiiation^r-caN` Yt12S.- -BCSii58 CI ulll _̂lr^een f ie ld cond itions, mp I Ic$tl8n$

-- ------ ------ -to-the-planned-activlty-m3Ybe necessar-y 2s-declded by the fiulr,l tn=m In^^nr

----- ----------- To ensure 2ffiCieiSt-and-time^y-cf9R7pletiofi-Gf tasks, minor field changes can be made by
the person in charge of the particular activity in the field. Minor field changes are those
that have no adverse effects on the technical adequacy of the job or the work schedule.
_^`....L. L... Y.. ..j...ll in 41^n rlnil. • • •^u^sI Lz,^=s3 ^w g^, be ^urt anK^ ,ll u^ s^ ay log- boaks-that- are ma i nta!npdIn the _field.
if it is anticipated that a field change shall affect the agreed-to work schedule or requires

_ . _ --
un i t w i llthe^ppr©varoft e-tea -rG981$i6iy-agefic^j,-th^a ii;abie iii3E ui manager wltheA be

notified.

36



BHI-00048
Rev. 00

8.0 REFERENCES

Bergstrom, K. A., T. H. Mitchell,and A. L. Langstaff, 1993, Geophysical lnvestiqation of
the 118-B-1 Burial, 100 B/C Area, Hanford Site, Washington, WHC-SD-EN-TI-137,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

DOE-RL, 1994a, 100 Area Source Operable Unit Focused Feasibility Study Report,
Nrslume 1,_DQE/RL-94-61, Vol-_1,_U_S- Department of Energy, Richland Operations
Office; Richia7rd;lNashington.

DOE-RL, 1994b, 118-B-1 Excavation Treatability Test Plan, DOE/RL-94-43,
U_S_Deoartment of Energy, Richland Operations Office, Richland, Washington.

Dorian, J. J. and V. R. Richards, 1978, Radiological Characterization of the Retired 100
Areas, UNI-946, United Nuclear Industries, Inc., Richland, Washington.

fVliller, R. L. andT. K. Wahien, 1987, Estimates of SoGd Waste Buried in 100 Area Burial
-Grounds,-WHC-EPt00S7; Westinghouse Hanford Company, Richiand Washington.

Nif3Si1I-.-1-985,-t9ccupdtionatSaietyar7d Heahh fividance-Maniiai foi`Hazaradoiis Waste
Site Activities, National Institute for Occupational Safety and Health, et at., U.S.
Department of Health and Human Services, Washington, D.C.

n. _ ,_ _
Kramer,,

i
_ n notenner, R. 3:, K. H. nK. y, s. ette, ^. A. tarrrar,-T. J. tvlcLaughiin,

D. R.-Sherw- ood, and N. C. Van Houten, 1988, Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456, Vols. 1-3, Pacific Northwest
Laboratory, Richland, Washington.

eWAC 9^r; s=y^,Fxca ^i6ta {,srenehing,-ard Sitoring,--Washingtcn Admin i strative
--- ^- --- ^--^ -

iuov

nnc 1 cC n__a wl ^ nnn
----- ---- --- ----- ---I.VIIe 1JV^TdTlIV,T^^Z, VIyI11FlIO, VVOSIIIIIyLVII.

^i"iC;19$$,^nvironmentaf_lnvestigatiDn anrl Site Chara_r.rPrization Manual, WHC-CM-7-7,
Westinahouse Hanford Company, Richland, Washington.

WI-^C^ }a9-.^ra^, HanfOt°d-Site Sofid §^SSte-ABi.eptani,c^ Critc^rio, vvHC-EPvtni°i3-4,

_ Westinahouse Hanford Company, Richland Washington.

WHC, 1993b, Health Physics Procedures Manual, WHC-IP-0718, Westinghouse Hanford

-£ompany,-f3tcMant'i, vv/asilir'IgtVil.

WHC, 1993c, Operational Environmental Monitoring, WHC-CM-7-4, Westinghouse Hanford
L,ulnpalry, nlt:nlanu, VvaSnfnytull.

WHC, i 993d, Radio%gical Control Manual, WHC-CM-1 -6, Westinghouse Hanford
__.__n_

111
____.
NGny

.
, n
n

IL:n
:_u

lG
__
nu
J

, VVA__SLU:nytun1.u

37



BHI-00048
RPv. 00

-- --- ---- - WHC..7 994a:-Safet,y-Assessment for the f 1t3-R-1 BuriaLGrQundfxcavaticur- Treatan;iity
Test, WHC-SD-EN-SAD-038, Westinghouse Hanford Company, Richland
Washington.

WHC, 1994b, Westinghouse Radiological Containment Guide, WHC-EP-0749,
----------------- ----wvesttn fTOtJSe-HBnfofff-ComN^any, no:w..timim....^ua Washington.°° .



BHI-00048
Rev. 00

--- - ---arr^iti^i^ -^

PH^vT^vG RAPHS OF REACTOR HARDWARE

.,-^



o
ui
u
n1_00048

Rev. 00

^ ^



BHI-00048
Rev. 00

CONTENTS

PROCESS TUBES ................................................
HORIZONTAL CONTROL RODS ......................................
VERTICAL SAFETY RODS ..........................................
GRAPHIIEBAR ........... ......................................
NlCKEL=PLATED BORON BALLS .....................................
VANSTONETOOLS ................................
IUD`C JrLIIICH .................................................

NOZZLES, FRONT AND REAR .......................................
NOZZLE CAPS ..................................................
NOZZLE KNOCKER ...............................................

O R . . . . . . . . . . . . • . ,,,,,,,,,;,,,;,,,;,,
PERF RETRiEVER ...............................................
CHARGESEATER ..............................................
LEAD-CADMIUM NEUTRON ABSORBER ...............................
FIIFI FIFMFNTS

• -
,,.,,,•••• .............................

• --- ---•-•-•
„^ry„ ^ ^ r^^

. . . . . . .
DCAD KV1771 COI!-`TAII /̂`/^PASJE,VIDLY . . . . . . . . . . . . . . . . . . . . . . .

PVIJVIYI SPL11`YES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SPLINE CAPS .................................................
SPIIVEI.ANS ..................................................

MASS SPECTROMETER GAS SAMPLE PIPETTES . . . . . . . . . . . . . . . . . . . . . . . .
ORIFICE ASSEMBLIES ...........................................
WRENCHES ...................................................
BYPASS TYYICALSAMTCH ........................................

CAPINRENrH .................... ............. . . .
S^^F Wn--

.
..T ....STt .................................................

PENCIL DOSIMETER .............................................
•-•-LtAU CiLASS F'tHIS(;UPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FlF4.F F11- NI'1-V

A-5

A-5

A-5

A-6

A-6
A-7

A-7
A-8

A-8

A-9

A-9

A-10

A-10
A-1 1

A-12

A-13

A-13

A-14

A-14

A-15

A-15
A-16

A-17

A-17

A-17

A-18

A-18

A-18

A-Z



BHI-00048
Rev. 00

A-4



8H1=00048
Rev. 00

---EXAMP-LES OF W.4ST-E BURIED-!N THE 1-18•B-1 BURlAIGROUnIn

PROCESS TUBES

T.h_.e-prncess tubes were40ft long, .125 in. thick, and hadan-inside diameter of 1.7, 5 in.
They were made up of aluminum and later of zircalloy-2 and were used to hold the
uranium fuel elements. The major contaminants were eOCo 63Ni, 59Ni, 137Cs, 90Sr, and
'5zEu.

__ -_.. _ __ _ _-i:L7711£UIL•3-r L- -I.U^Y . ^:.^ KUvv

Horizontal control rods were long, cylindrical and/or rectangular aluminum tubes that
contained boron or cadmium. Their job was to control the power levels of the reactor and--- -
maintain the neutron flux distribution. The major contaminants were 'Co, 63Ni, and 59Ni.

VERTICAL SAFETY RODS

„---'verl^cai-sa?e3y rods were used in emergencies and to shut down the reactor. They were
capable of controlling large amounts of reactivity and bringing the reactor below critical
very quickly. Major contamination came from 60Co, 63Ni, and 59Ni.

A-.r,
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GRAPHITE BAR

The inner core of the reactor was made up of many graphite bars that served as the
moderator. Process tubes were held in place by these bars.

- - - ---- ----7Qlr:N}'j-P1pTF17 Rf7R(71V R011 S

Nickel-plated boron balls were used as a third control device. The boron balls, 3/8 in.
.. .

djar^atar, tinweri_ ^nr2 vBrtical safP,tyroct r,hannBlstoShUL d-nyyn_the reactnr in amernency

situations. Major contamination came from "Co and 63Ni.

A-6
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O

VANSTONE TOOLS

A Vanstone flange was a flared opening at the ends of the process tubes. They were used

to get a watertight seal at the gunbarrel, process tubes, and nozzles. The vanstone tools

VJ end the process tube into-------------- ---efeUS2d-tU eii -t-ic filEta -fRtef acc ciiu of uic ccSS tiiuc ^a flange.

TUBE SPLITTER

A tube splitter was pulled through a process tube to cut it in half. The process tube could
then be easily removed and replaced.

A-7
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Nozzles were made of aluminum, carbon steel, and stainless steel. They allowed cooling

- -- - - -- - ---- - usater-andfuel to ?nSer-and exitthe prnr_.ess-tLbes:Major-contarnination r.amP from "Co,
ana 59irnr. .

NOZZLE CAPS

Nozzle caps were used as process tube enclosures. The major contaminants were "Co,
9i1 r 50^^rv^, and ivi.

A-8
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NOZZLE KNOCKER

The nozzle knocker was a maintenance tool used to hammer the nozzles on and off.

SPACER OR DUMMY

A spacer was an aluminum tube with an outside diameter of 1.4 in. and a .25 in. wall
thickness._: _it was used to fill the iength of the process tube, front and rear, that was
within the biological shield of the core. The major contaminant was "Co.

A-9
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A perf retriever was used to remove perforated spacers from the process tubes. They

could reach approximately 4 ft inside the process tube.

ruwn^^^^wr^n

---- - ----- --- -- The-charge-seater was used to push the spacers and charges together in the process

tubes. This was to eliminate void spaces between fuel charges and spaces and to
decrease the chance of them fretting as the water was sent through.

A-10
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LE n
M
n_rn nnnn

V
ina NFIITR(1N ARSORBER

A lead-cadmiurrnGutror absorber was a so!!d, 6'in. !ead cadmium rod that was

, ji;;; ,.. ,u,..,o.er. It was P nra^Pri in an aluminum jacket and placed in the
- ... .. .,_„ _ - .. .,.._----
------

-eno`s of aDrocess-tubeThere, it was usetl-to-absorh_snaugh-neut[ons_ to

protect the reactor's bio!ogical shield, but not enough to poison the reaction.

The contamination came from 60Co, "'Ba, and '"'Ag.

A-1 1
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FUEL ELEMfNTS

---^FUEj EiE1l5Efit5-VVEi`2 uranium encased in sealed

..
diti7TSifllffY o r j

'
ain Ti i6icy

..........
were

..
used

.^+w
--^- -- - f

..
^Ei^S v

IS1C0[DOf8t2 nuclear material into the reactor.
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The rear nozzle-pigtail cap assembly was made of aluminum. It allowed coolant water to

flow from the process tube to the crossheader on the rear face of the reactor. The

contaminants were 60Co, 63Ni, and "Ni.

POISON SPLINES

A poison spline was a 30-ft-long strip of metal, usually aluminum/boron, that was 0.5 in.

wide and 1 /16 in. thick. It was used for reactivity control that improved reactor

eff-iciencY T#e-major-cont-aminant w as 60Ca.

n-1'i
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SPLINE CAPS

--- ----- ---- - A spline-cap was anozzle capwith- a_slit 0.45_in_wide_and 0.75 in. high, cut to allow the
,,.:..:_..a

poison^line=t^) f7--taiCen in^ndoULdtifiiii3iieaiLvf=GpeCaiiofi, t±_piaauU^csU viflul seal and

an 81unllnUnl backing we(eplaced onto the back of the cap to provide a watertight seal.

SPLINE CANS

------ -------The poison splines were kept .oiled, in flat plastic cans, until needed for use. The splines
-wer8-re.oiledintr the r_.ang after use and hiried.

A-14
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The ^i^e**^s were used to take samples of the pases. They were then placed in the

spectrometer to make sure the mixture of helium and carbon dioxide was correct.

ORIFICE ASSEMBLIES

The orifice assemblies were used with pigtails in the cooling water process. They
..,_- ---.-.cirsTrnlndtha i(orni7ata-infir^rYl!'^Itrtl^ri.YfYiYfiPACC-?il^"TtYfitfTf _^. .^ ..., .......... ....._...... ...__ .. trier,naicom-o^.

A-i5
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WRENCHES

The nozzle, pigtail, and orifice wrenches were used to remove and replace damaged

nozzies, pigtaiis, and orifices, respectiveiy.

A-1 6
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BTPASj TiPi^.r^nL Se .".1iT.r.H

The bypass-typical-switch w as used in the control room. It was a lockable control circuit

CAP WRENCH

The cap wrenc h was a modffi2d wfench-tha*. enabled workers to oet into small or hard-to-

reach places.

SOFT WASTE

Soft waste consisted of plastic, paper, cardboard boxes, clothing used in radiation zones,

and co;,taminated-rags used in rlaaniin. Snft waste contained small amounts of^

radionuclides and made up -oviyb%_ of-the radionuclides buried.

A_ii
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. .. _. ^-- -- --- ------- Th@-t;encil-dl3slm€ter VSas-U-Sed-tn take n._..amma rarliatinn mPacllrPments.

LEAD GLASS PERISCOPE

The lead plass periscope was used for looking into rod channels and process tubes. The

periscope protected the eyes from gamma rays emitting from the opening.
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AffC1^Y{^JIA
n

L1JT JrGIiVof rn TI

The following list includes equipment to be used during the excavation treatability test.

This list has been broken down into four categories, Site Support, Excavation, Field

Screening and Sorting. Additional items may be added as the test progresses.

SITE SUPPORT

Office Trailer(s)

t-nange I rauer^sl
('nntrnl Cinnc.,.,...,...y. ,.

Dust Control Agent for Laydown Areas

EXCAVATION

Trackhoe with 3-yd' bucket and thumb attachment
e.,,..+ e.,,i I -: o.
I I Vlll LI IV LV4Uri1

Dump Trucks

Personnel protective equipment as specified in the RWP and HWOP
Rinn_r_u_la_rc_
n r: J

Abney
Leveling Rod

Camera(s)
Video Camera

Construction Fence

Water Truck

Plastic Sheeting
lanlrlinn aroa linore

SCR'e'eNiNu

Eberline RO-%
NOMAD portable spectroscopy system
Germanium detector

I^c°aa' vc°a°c^,\or

Alpha Monitor
Photo ionization detector
Mercury Monitor

n ^
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Grizzly with sorting table

Bins for containing sorted material
R'anes and .Cihvvels

Glove bag
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1.0 INTRODUCTION

The Quality Assurance Project Plan (QAPP) describes the quality assurance (QA)

requirements that support the-118=8-1 Exeavativn Treatabiiity Study characterization

activities. This QAPP presents the objectives, organizations, functional activities,

-----pfocadur€s; and sper,ific QA-anciquality control IQC) protocols associated with these

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

--------QAPP'responsibiiitieB-oT-keyj5ersor7neiand organizaiioils are:

•_ Field Team Leader (Environmental Restoration Enstineerinst)
Responsible for onsite direction of the sampling team in compliance with the

requirements of this QAPP, the sampling plan, and all implementing Environmental

Investigations Instructions (Elq.

• Cognizant Quality Assurance Engineer ( Environmental Quality Assurance)

The QA person-is responsible-for performing formal auditslsurveiRances t o ensure
compliance with QAPP requirements (WHC 1990).

• Other Support Contractors
The project engineer may assign project responsibilities to other support contractors

prpject responsibilities_SuchaervicesahalLbe in r_.mmplianr_.e with standard Bechtel
Hanford,-Inc. (BHI) and/or_WHCprocurement procedures as disclissied in Section 5.0.

All wom shdii comply with BHi approved GA plans andior procedures.

If samples are taken, the following organizations may become involved:

Barnp)e f:4anagement-Is-responsibie-ior-coordir•,ating quaiiiied aid approved

laboratory support for all project analyses concerns, assisting in sample shipment
tracking, resolving chain-of-custody issues, and when requested validating all related

data.

• Qualified Analytical Laboratories. Soil samples shall be sent to an approved
contractor, participant subcontractor; or subcontractor laboratory. They shall be

--- ---- --------- --responsible-for performing-theana!yses identified in this plan in compliance with
work order, contractual requirements, and approved procedures (see Section 5.0).

Each laboratory shaii have and comply-with a written approved laboratory QA plan.
All analytical laboratory work shall be subject to the surveillance controls invoked by
QI 7.3, "Source Surveillance and Inspection." This plan shall meet the appropriate

requirements of the Hanford Federal Facility Agreement and Consent Order (Ecology
et al. 1989). Sample Management shall retain prime responsibility for ensuring
aCCepiabiiiiY of offsiie iaboratory aciiVitiCS.
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3.^v uuALITY ASSURANCE OBJECTIVES FOR MEASUREMENT

The QAPP's principal objective is to maintain the quality of field activities, sample
ktandling-, -13boratory -analysis, anL-+--to docurnent each processing level.

4.0 SAMPLING PROCEDURES

If sampies-are taken, sampiing activities shall be consistent with the current applicable

procedures and the sampling plan. These procedures are identified in the project field

sampling plan. They include:

• EII 1.4, "Instruction Chanqe Authorizations"

• FII 1. . .1; 1 "Fipld I nnhnnkc"- _.. - • '-'- ^---"-

• EI! 1 r, "QA Reccrds Processing"

Tralnln^y, and (Lullflcatlon"

ru n w, fItl
r1r._u c_______

^ CII J.'+ IU JUltlellllll^

a
ru r ^ r'nl _:_

of
n.._._^..n

Lu G. I. l.nPfln ol 1..u5tuuv

• EII 5.2, "Soil and Sediment Sampling"

-_6 EH 5.8; " 1706 KE Laboratory Decontamination of RCRA/CERCLA Sampling
Equipment"

• EII 5.11, "Sample Packaging and Shipping."

As noted in Chapter 3, procured participant contractor and/or subcontractor services shall

---- --- -- -----i)@ aiibj°c^a tv the fviivrvmg 1vilH^.
1000^:

• - QI-4.0,Procurerr}ent-Doc:.^rt;ent Control"
• QI 4.1, "Procurement Document Control"

-- - -- • U.I 4.2, 'txternai Services Controi"

• QI 7.0, "Control of Purchased Itemsand_Services"
• QI 7.1, "Procurement Planning and Control"
• QI 7.2, "Supplier Evaluation"

-.•_ lii 7 q "Snllrrw CllrvaillanrP and Incnartinn".... ^ ... . ............. Y...,....,..

• QI 17.0, "Quality Assurance Records"

^ - - - - - - - - - - - - - •- - - - S!d -i'!. 1-, "11!l3ilty Assurance Racnrdc rnntrnl'r

_Cti 1 ti: "Ttit frJ,.....i^ D.:.-o^^^^:.j'-il-hii-ii^ 1000i^ ui r.V, ur'r irGVV^VJ I IVVGJJ,IIy IYY11^. IVVVI•- -__-_ ___-__-
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The procurement document shall specify that the contractor submit for BHI review and
approval prior to use all analytical procedures and its QA/QC program. Participant
contractor or subcontractor procedures, plans, and/or manuals shall be retained as project
nlialitv racnrtic.y...-...,

.---'--'

5.0 SAMPLE CUSTODY

Project samples shall be controlled per EII 5.1, "Chain of Custody," from the point of origin

to the analytical laboratory. Laboratory chain-of-custody procedures shall be reviewed and
approved as required by procurement control procedures as noted in Chapter 4. The
contractor shall ensure the maintenance of sample integrity and identification throughout

L.a' I f J L.uy. 11_the^TiaLytiCal_prGLE^: f3f>alte-SaiT'rp^c^tfai.kinBS1i211 be u_ eriuilTieu nA6 SM procedure,
rC ^ 1 T I^:^- ^
J[f1ILLJIC I IDl:R111U. ^

Results of analyses shall be traceable to original samples through a unique code or

identifier_--BHI shall-assign_the samples Hantord Environmental Information System (HEIS)
sample numbers. All results of analyses shall be controlled as permanent project quality
rer.nrds.

6.0 CALIBRATION PROCEDURES

Calibration of critical measuring and test equipment, whether in existing inventory or
newly purchased, shall be controlled as required by:

-- -- - - --5---QRii.0;"CvrTtr01 of Me8SJflflg-Snd TcSt Equipmieilt^^

• QI 12.1, "Acquisition and Calibration of Portable Measuring and Test Equipment"

ii
.^. . .

an d
r
eSt

.
t
^
quip

. ..aii..ul._a,'ivil 1... 11--„----- ----- ---- ----C----1-=t Lr2; - ^ivCeaSl}rtig - o^ri3 --I -lTlciii l.i by vsel

0 EII 3.1; "User Calibration of Health and Safety Measuring and Test Equipment."

nrnrorl„roc---- --- --- ---------Routine-fleld$quSpment-operationa!-checks-shal!'re-rer app Ell ,Ilcable FII or ,,..,........,,.^.
Similar informatinn shallbe provided inapproved4iarticiaant contractor or subcontractor
procedures.

Participant contractor or subcontractor laboratory analytical equipment calibrations shall be
----- ----------------per-applicab!estandardanalyticalnaethods.-Theseshal! be-suhject-tareview and approva!.

7.0 ANALYTICAL PROCEDURES

Procedures based on the referenced methods shall be selected or developed, and approved
before use in compliance with appropriate procedure and/or procurement control
requirements as noted in Chapter 4.
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION

Af1 at^nkyt^tiabQratBries^tsait^ irs^un^;ble_fur_preNaring-a report summarizirtg the
analysis results and a detailed data package. This includes all information necessary to
perform data validation to the extent indicated by the minimum requirements of

------- --- ---- ----Section 8.2. Data shall be reported on a dry-weight basis. The data summary report

format and data package content shall be defined in procurement documentation subject to
reviaw and approral as noted in-Chapter T. As a minimum, laboratory data packages shall
include the following:

--_-_^-----Sai55t`5le-rt==Yint-afl,`#-traC{^ini,j-dOGuPilerStatioi, inciudiiig ider'itification of the- --- -- . ^ . _ _ ^ - - -'
organization and individuals performing the analysis, the names and signatures of the
responsible analysts, sample holding time requirements, references to applicable
chain-of-custody procedures, and the dates of sample receipt, extraction, and

analysis

^---Instr,unentcalsbration-documentation,-including Pquipment type, model initial and
continuing calibration data, method of detection limits, and calibration procedure
used

c _Aruditional IICdata,as_apprDpriate-for thP_method.sused-includingmatrixsp'ikes,

duplicates, recovery percentages, precision data, laboratory blank data, and

- - -- identification of any nonconformance that may have affected the laboratory's

--measurerrent system during the analysis time period

• The analytical results or data deliverables, including reduce data, reduction formulas
or algorithms, unique laboratory identifiers, and description of deficiencies

• Other supporting information, such as reconstructed ion chromatographs,
spectrograms, traffic reports, and raw data.

Samplerlatashall_be_retained b_Kthe anaLytical laboratory and made available for systems
___--_--__or_program_audit_purposes upon reauest by BHI; the U.S. Department of Energy, Richland

Operations Office; or regulatory agency representatives. Such data shall be retained by
the analytical laboratory through the duration of their contractual statement of work, at
which point, it shall be turned over to BHI for archiving.

_ - _ -__8-2_ F1NAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS

--- ---- ------- AlI- validation--reportsand supporting analytical data nackanac shall be subjected to a final
technical review by qualified reviewers at the direction of the BHl project engineer. This
will be done before data submittal to regulatory agencies or inclusion in reports or
technical memoranda. All validation reports, data packages, and review comments shall

be retained as permanent project quality records in compliance with EII 1.6, "Records
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Managemerrt" (Wk'C 1988), and QA 77.0, "Quality Assurance Records" (WHC 1989),
The project engineer will have the primary responsibility for dispositioning project related
records and data.

9.0 INTERNAL QUALITY CONTROL

Sampling plan activities may be evaluated as part of the project's QC effort. All analytical

samp9"es shaii be suisjeci-to in-process ; measures from ihe neiat6iire laboratory and

during laboratory processing. Laboratory analyses performance audits are implemented

through the use of QA/QC samples sent to multiple laboratories. The data quality

generated in this project will be operationally defined by the following internal QC

sampling.

_ -- 8pilt sampies-shail-be eoiiected and Cili,,.+i++ori to se-arate laboratories for a.....,......, r

----------- ------measliremefit--prai,ision assessment.-- One split-sample-i%dill-be-taken of-for every 20

s^?p:es. S?d^si?mpling maarices-such-as->,^.laste-or spllled liquids may not provide
c„v gh sampie io spli+, or dupl:ca*.e ±he samples.

------ -- -------- --- 0-- DupGcate samples-shi:Il be collected- and submitted to measure intralaboratory

precision. One duplicate sample will be taken of for every 20 samples. Odd

sartmpling matrices such as waste or spilled liquids may not provide enough sample to

split or duplicate the samples.

• Equipment blanks (matrix-silica sand) shall be prepared and submitted to assess
sampling equipment cleanliness. Equipment blanks will be performed for one out of
twunty campling Pvants,

• Laboratory internal QC checks performed per applicable protocol for the analysis.

For chemical analysis, this must include data demonstrating achieved accuracy,
precision, system calibration, and performance. Reportables will include:

- Prenaratinn and r.alihration blanks

- Calibration verification standards

- Matrix spikes

- Duplicates
.,.,....,.., r..,,

_ "^ ^UU..U-- lJitlei S[IppVr-till(3-V7tICPittlttVii.

Theminunum requirements of this section shall be invoked in procurement documents or
worR orders; compliant with §tandard procedures as noted in Chapter A.
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10.0 PERFORMANCE AND SYSTEMS AUDITS

Program activities are subject to oversight by QA personnel. Audits may address quality-
affecting activities that inciude, but are not limited to, measurement system accuracy,

------- ---- antramtu-al-andeztramuraLanaiyticallabnratnry services, field activities, and data collection,
processing, validation, reporting, and management. QA audits shall be performed under
the standard operating procedure requirements of BHI and/or WHC.

System audit requirements are implemented in accordance with QI 10.4, "Surveillance."
All quality-affecting activities are subject to surveillance. The project engineer shall

interface witn bo"th the Environmental Field Services quality coordinator and the QA
officer. The QA officer is responsible for providing independent formal audits/surveillances

to ensure compliance with planned activities, and identify conditions adverse to or
enhancina overall oerformance quality.

11.0 PREVENTIVE MAINTENANCE

All measurement and testing equipment used in the field and laboratory that directly affect

-analvtical data quality shall k.e subject to preventive maintenance measures that ensure
minimizationof measurement system downtime. Field equipment maintenance

instftrctiIIns shait tre-as-defined Uy-the appruved procedures governing their use.
Laboratories shall be responsible for performing or managing the maintenance of their
analytical equipment; maintenance requirements, spare parts iists, and instructions shall be

--- inciuded in individual methods or in-iaboratoryQA plans, subject to review and approval.
------------ ----- --^^!hensamplesareanaly7Pd iising FPA reference methods, the preventive maintenance

requirements for laboratory analytical equipment are as defined in the procured
taboratory's QA olanlsl.

12.0 DATA QUALITY INDICATORS

12.1 DATA ASSESSMENTS BY ANALYTICAL FACILITY

------- --- ---- ----Adherence-to-approvPd procedures will he srfficient for the majority of data reports. To--...
` -tfte exierYrpossibie,-perform2rrce-based-standards will bgthe preferred method of

assessment for precision and accuracy measurements. A familiar example is the use of
-- -- ---------- -- --rontrol charts. Values exceeding a?-sigma limit on well-established and appropriate

controi-chart-shouid be fiagged when reported. Samples in the analytical batch should be
rerun if possible, and those results also reported.
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------ --- --------When--apprapriate-performance-based standards are not available and referenced
procedures do not specify, the following two rules may be used.

-Preeision--The-difference between-iaboi-atory duplicates will be subject to a control

-limit-of-7W%of therequested!imitwhenever-bpth-sample values exceed the

estimated method detection limit (MDL). If the estimated MDL exceeds the

requested limit, the higher value may be used to calculate the control limit. When

either or both dup!icates are below the estimated method detection limit, laboratory
ni4nrl,, ,,,p „ comparingre@i§lon ^'i-aỲ ^3e-asse3sed by' ^idonfiralh.S,,,,,,,, coT.Ples. Samples

exceeding five times the control limit can be subject to a 20% relative percent

difference limit, where:

Relative Percent Difference = L- D) x 10
((S+DI/2)

O
o =

_ Q........^
omiiNic

..
^.
..
viiccntra'tivii

i, = in iniirAiB SRmnia rnnCAntratinn.., .-..r...____ .......,.._ __..__..-._-._...

Failure to meet a precision limit will require evaluation and corrective action as
appropriate.

• Accuracv will be defined by percent recovery data where

°fo--Recovery = tSpik-ett-Samp!e Result--= Sample Result) x 700
Spike Added

When the sample result ( SR) is less than the MDL, use SR = 0 for the purpose of

------- ----- -- --calculatingthe-perc,ent recovery_ Spiked-samples having concentrations two to five

times greater of the requested detection limit or MDL will have recovery control
limits of 50lo to i 50 io. Spiked samples exceeding five times the estimated MDL

----- -- --- - - ---- --wi!l-havs-reeovesy contro! !irrtits of 75°le-to- 125%. Fai!ure-to-meet, the cont.ro! limit
will require evaluation and corrective action as appropriate. Applicable samples not

-- ---- ------- ---------- --meeting the llf:':IL ShOJ!d -be -reruR uS!ngS-p£lstdlne..efinn eni4u if nnecihlc^,.,,,.^ ,.r.., r .............

P_Qs3rliabsiion-s4ikesahauld.belnade._attwsz times the indiaenous leve!or lower

-- -------- -------- -- ----- repivrting !imit, whiciiever is greater.

12.2 PROJECT LEVEL ASSESSMENTS

Summary statistics for measurement precision and accuracy shall be prepared in
^..

conjunction with ine aaia anaiysis.

Precision evaluation at the project !evel will address interlaboratory precision. Precision of

------ --- -------- -- envuonmernalmeasurementsystems is nften a ffimrainn of concentration. This
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relationship should be considered before selecting the most appropriate form of summary

statistic: Sirnpiisticaiiy; this reiationship can usuaiiy be classified as falling into one of the
foiio'v"liiig thr°c°c categories.

0 Standard- deviation (or range) is constant.

• Coefficient of variation (or relative range) is constant.

Standard-sfeviation (orrange) and coefficient of variation (or relative range) vary with
cnncentration.

The pooled standard deviation or pooled coefficient of variation can be used to summarize

- data-in-bullets 1 and-2, respectiveiy.- Bulf et-3-rdill-require-e>ther-graphical-summary-of the

data or specialized regression techniques.

Data quality assessments are generally made at concentrations typical of the observed
range in rout+ne analyses^ fn some-siwations, the typical-value measurement will be below
an esti .ated practical method, or instrument detection limit (i.e., an engineering zero). If a

___ -,-- -------- --standard exists lor-istobe-set)at-some pnsitive finite val11a; niiality assessment

-summafies-ma'J be-deslred-at*hat!evel-rather-than?he most re^^^sentative concentration.

13.0 CORRECTIVE ACTIONS

Corrective action requests required as a result of surveillance reports, nonconformance
------ - --- -------reports,-or-aud!t-activity-shall-be documented.--4?rimary responslbllitSes_for_cnrrertive action

resolution are assigned to the project engineer and the QA officer. Other measurement V
systems, procedures, or plan corrections that may be required as a result of routine review
nrocesses shall be resolved as required by governing procedures or shall be referred to the

------ -------- ---- rroject engineer for resolutio.n.. Copies of all surveillance, nonconformance, audit, and

correctiveaction documentation_shall beJouted to the project QA records upon completion
or closure.

14.0 QUALITY ASSURANCE PROJECT REPORTS

Special GA reports are not planned for this project. Project records will be maintained in

h
_.__^ ., ^ .°:..°.---'__----`-'-_----`---zW °iPfiai"rc:^-titi^itYi-siancaid?perating prOcedure-requifenicnts-6 n^^vHC-(-1-gooool. nrivic^L

records will be maintained according to EII 1.6, "QA Records Processing," and technical

data .,;ill be^^ d according to EII 1.11, "Technical Data Management.", dispositioned,.,,^,.,.,,,
Surveillance, nonconformance, audit, and corrective action documentation shall be routed

to the project QA on completion or closure of the activity. The final project report
^7re7raredtry the cognizant engineer or designee shall include an assessment of the overall
adequacy of the total measurement system with regard to the data quality objectives of
the investigation.
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1.0 INTRODUCTION

--- --- - -----------=-Tnis-pianpnesents-tizemethodstobefollowed-incontrol!ing wastes generated during field
•- -S ,,. ;...A.,.. Excavation

_
actwItIes asau,.Ia«U ^tiitn the 11$-^t-1 xIreatability Test. Field investigation

_ -activities are descTibedin-998=8-9 €xcavatfrrr, Treatatrn'ity Test r"ian (DOE-RL 1994). The
activities at 118-B-1 include the following:

• Excavation of solid waste to test retrieval of radioactive waste for future remedial
efforts

s Test sorting of soiid waste on 1% to 10% of material retrieved from the excavated
areas

• Test feasibility of field screening waste to disposal facility waste acceptance criteria.

All material from test pits will be returned to the pit from which it was retrieved following
completIo^^ at pit excavatian. Any liquids removed from the trench, and any visible
+tazardous-waste-which-irremoved-from the excavation for sorting will be the exception.
These items will be packaged and handled as investigation-derived waste. If quantities of
solid hazardous waste exceed an amount capable of being handled in the field, this

-_.n}at9r?24wull-be.r$turned *n thryexca?!at4ol?-Sna Ce{Zt{aI area. This area will be marked for
ease of future retrieval.

2.0 SCOPE

This treatabi!!ty test doe..s -not !nvolve treatment of contaminated material; therefore, the
only residual products from the test are potentially contaminated equipment, recovered
liquid, sorted hazardous waste, soil samples from the excavation ( if any are taken), and
protective ^and other materials contaminated by the solid waste.r.._.__-.._ clothing....-...

Tfiis-waste controi plan applies to all wastes generated during test activities. Paper,
gloves, and related waste, as well as tape, plastic, and disposable personal protective

°- eqUYpiiiertt, i^ eiipecteii tu 1-1tckeup ihe-mcjority ffi the waste. The other potential waste
materials are recovered liquids and hazardous materials, such as lead cadmium and
mercury, that are removed from the excavation and sorted.

All waste derived from test activities will be subject to handling in compliance with
procedures I^r t he cnvi%onm.ental-lnvestigation and Site Charae.*erizatio,n Manual,

- WHG-r-M-?-a,-Section 4.0, "Waste Management" (WHC 1 QRR) and Solid Waste
Management, WHC-CM-5-16 (WHC 1991).
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3.0 FIELD DESIGNATION/HANDLING OF WASTES

The area located north of the sorting area is the designated Investigation-Derived Waste
Storage Area for the 1 18-B-1 Excavation Treatability Test. Exclusion zone barricades and
prope, postings-will-be-stsfficignt te isolate the °*^^. ge area from other personnel on the
Hanfnrrl Rite ^`V

-3.2 TEMPORARrSTORAGE OF rsADiOLOGiCALLV CONTAMINATED SOIL

Soil recovered during the excavation that has been identified by field screening and other
field instrumentation as contaminated (regulated) will be segregated from noncontaminated

soil. Contaminated soil will be stockpiled in a lined holdino area located within the
exclusion zone, in the vicinity of the excavation. During periods of activity, efforts will be

---- - taken to ensure the entrainment of contaminated soil in the wind does not occur. Once

the excavation is complete, the contaminated soil will be replaced within the test pit.

----------------------=---=The--hnlriinna.^^rpac%.,ll-nonSlst-Of-an-&xGBVatjdepr@$SIL^nSL1v8rt^e_-buLialgrrn _. d Ii .nPd- -- ^-^nii , ^ _ m._ .--
with 20-mi1 PVC. .ciea^ITIs within the PVC will be welded together at the factory, prior to
use. This will form an impermeable barrier under the soil, over the entire area occupied by
the soil storaqe unit.

At the end of each working day, crusting agents will be applied to the soil and the holding
cowed. T'1e cover ..iii be of sufficient size to enable the entire storage unit

to be covered. Anchors will be piled on the plastic sheeting to form a continuous anchor
..a .tio

PrVM11V 111G VVVer•

3.3 NONCONTAMINATED SOIL

Soil recovered during the excavation that has been identified by field screening and other

ffeld-anstrumentatlon-as.n.oncontarta:nated-(nQnreG:.1lated) v,.il!-be segregated from

contaminated soil. Noncontaminated soil will be staged near the excavation. Upon
completion of the treatability test, the soil that is identified as noncontaminated will be
returned to the excavation as backfill.

^ n KAicr01 I pNF0l1S WGRTF

Miscellaneous waste will be generated during soil sampling activities within the
excavation. Miscellaneous waste will include such items as aluminum foil, rubber gloves,
and masking tape. This waste will be considered suspect low-level waste due to the
possibility of becoming contaminated during sampling activities. Upon exiting the

------ -- exclusion area, the sample technician and health physics technician will work together to

segregate wastes in a plastic bag at the inner edge (outer edge of exclusion zone) of the
contamination reduction zone. If practical, the bagged waste will be contained within a

55-gai drum. At the end of each working day, the drum will be secured. The appropriate
drumlabel wiJlbe visiblQon the exterior of the drum. The drum will be stored at the

r,..
v-o



---RHI-nnnnR

vRev. 00

tnvestigation-Derived Waste Stora;e Area, Solid Waste Acceptance Services will assign a
hazard identification to the contaminated soil/waste. Final disposition of the waste will be
determined by the U.S. Department of Energy, Richland Operations Office, and the lead
regulatoryage.ncy_- Appli.abla procesfur>is include Ell 4_3aWHC 19881,

3:5 RECOVERED LIQUID/SORTED HAZARDOUS WASTE

Sorting of the solid waste will occur on 1-10% of material retrieved from the excavated
areas. Sorting will take place directly adjacent to the excavation. Hazardous waste (i.e.
lead,-cadmium, and-mercury!-may-beeetcountered-during-sorting.- These-wastps r:i!! be
packaged appropriately and handled as investigation-derived waste. Lead, cadmium, and
meieetry vvill-be-lznown-byform and will not require sampling in addition to the
radionuclides screening. If the quantity of hazardous material found during sorting exceeds

a velume capob!e of being handled within the time and budget constraints of the test, the

excess waste will be returned to the excavation into a central area that will be marked. All
other sorted material will be returned to the excavation. The 1994 amendments to the

--------- =-T€i-Party--AgrEe#?3ent=prfJVide=that-the"waste--generata(!-#rnm the teSt pits will be managed

asa'iouestiganon-de. - TP or ra_-r^^rned to t-.._-._hPfrP.^ch in a manner that will facilitate------ --- - - , t^̂ .,Pd̂ was:^'-
•^^^' .,,...,.^^^^a^

All recovered liquid will be handled with extreme caution. When liquids are discovered, the
field team leader, site safety officer, and lead health physics technician will determine an
appropriate recovery method for the liquid. Following recovery, the liquids will be

-ovetpacked or pumped into a compatible storage container. The liquid will be sampled to
determine appropriate waste disposal method.

At the end of each working day, all drums will be secured. The appropriate drum label will
be visible on the exterior of the drum. The drum will be stored at the Investigation-Derived

-Waste-Storge-Area.--Sofid-Naste-Acceptacce Services will assign a hazard identification
to the contaminated soil/waste. Final disposition of the waste will be determined by the
U.S. Department of Energy, Richland Operations Office, and the lead regulatory agency.
Applicable procedures include EII 4.3 (WHC 1988).

4.0 REFERENCES

DGE-oi - -1-0an- - 1-?R_9-'-Fxsas t in TfaStabfffiy TE3i f^fan; JOEi°nt ^^4 "r3, U.S .
Department of Energy, Richland Operations Office, Richland, Washington.

WHC, 1988, Environmental Investigation and Site Characterization Manual,
WHC-CM-7-7, Westinghouse Hanford Company, Richland, Washington.

WHC 1_ Solid Waste Management, WHC-CM-5-16, Westinghouse Hanford Company,
Richland, Washington.

------ --- - -- -WHC, 1993, -rJpesa.*ing-Envircv!mentaf nnon;t.,,;ng %A1ur_C.^.^.-7-4, Westinghouse
HanfordGompany,-ftighland, Wachinntnn..^-.....
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